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Risk-Based Remedies

RBR Consulting, Inc.

APPENDIX B-1.1

STATISTICS FOR SURFACE SOIL. WESTERN AREA

Clean Harborc Kansas, LLC- Wichita, Kansas

o

o,

o

units in mg/kg.

These recommendations are based
For

Raw Statistics
Minimum Detected
Maximum Detected

Mean of Detected
SD of Detected

Minimum Non-Detect
Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Meihod is recommended

For all methods (except KM, DU2, and ROS Methods)'

Assuming Normal DisUibution
DU2 Substitution Method

Mean
SD

95% DU2 (t) UCL

Maximum Likelihood Estimate(MLE) Method
Mean

SD
95% MLE (t) UCL

95%o MLE (Iiku) UCL

Gamma Distribution Test with Detected Values Only
k star (bias conected)

Theta Star
nu star

A-D Test Stalistic
5% A-D Critical Value

K-S Test Statistic
5olo K-S Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distibution
Gamma ROS Statistics using Extrapolated Data

Minimum
Maximum

Mean
Median

SD
k star

Theta star
Nu star

APPChi2

95o/o Gamma Approximate UCL (Use when n >= 40)

950/6 Adjusted Gamma UCL (Use when n < 40)

OUz is not a recommended method'

Note: Suggestions regarding the selection ol a 95% UCL

< Largest ND are treated as NDs

UCL StatBtics
Normal Distribution Test with Detected Values Only

ShaPiro Wlk Test Statistic 0 3

5% Shapiro Vvilk Critical Value 0 929

Data not Normal at 5% Significance Level

General Statistics
Numberof Valid Data 33

Number of Distinct Detected Data 30

0.0012
109

5.673
21.43
0.005

0.0051

5.329
20.79
1'.t.46

2.744
22.59
9.405
9.035

0.18
31.46
11. t8

4.264
0.91
0.91

0.176

Lognormal Distribution Testwith Detected Values Only
Shapiro Wlk Test Statistic

5olo ShaPiro \Mlk Critical Value

Data not Lognormal at 5% Significance Level

Number of Detected Data

Number of Non-Detect Data
Percent Non-Detec{s

Log-transtonned Statistica
Minimum Detecied
Maximum Detected

Mean of Detected
SD of Oetecled

Minimum Non-Detect
Maximum Non-Deteci

Number treated as Non-Detect
Number treated as Detected

Single DL Non-Deteci Percentage

Assuming Lognormal Distribution
DU2 Substitution Method

Mean
SD

95% H-Stat (DU2) UCL

Log ROS Mehod
Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
95o/o t UCL

950/6 Percentile Bootstrap UCL

95% BCA BootstraP UCL
95o/o H UCL

Data Distribution Test with Detected values Only

Data do not follow a Discemable Distribution (0'05)

Nonparametric Statistics
KaPlan-Meier (KM) Method

Mean
SD

SE of Mean
95o/o KM $ UCL
95o/o KM (z) UCL

95% KM (iackknife) UCL
95% KM (bootstraP t) UCL

95o/o KM (BCA) UCL

95% KM (Percentile Bootsbap) UCL

95% KM (Chebyshev) UCL

97.5olo KM (Chebyshev) UCL
99o/o KM (ChebYshev) UCL

appropriate 95o/o UCL.

Singh, Maichle, and Lee (2005).

{.

31

4.69'l

15.1

-2.

11

16.6
79.

11

11

11

1 1.91
11

21

27
41

20.

0.00000 1

109
5.329

0.0588
20.79
o.162

10.71

13
't 3.65

provided help the select the mostare to user to
upon the results simulation studies summarized lnof the

the want to

Appx B-1-1 Westem Area - Surf Soil Slats Page 1 of 3
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Risk-Based Remedies

RBR Consulting, Inc.

o

o

APPENDIX B-1-1
STATISTICS FOR SURFACE SOIL - WESTERN AREA

Clean Harbors Kansas, LLC- Wichita, Kansas

Data have multiple DLs - Use of KM Method is recommended
all methods (except KM, DU2, and ROS Methods)

< Largest ND are treated as NDs

Normal Dbtdbution Test with Detected values ont, '"t 
too"o"'

Shapiro Witk Test Statistic 0.432
5olo Shapiro \Afilk Critical Value 0.874

Data not Normal at 5% Significanee Level

units in mg/kg.

Number of Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected

Maximum Detected
Mean of Detec{ed

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

Assuming Nomal Distribution
OU2 Substitution Method

Mean
SD

9s% DU2 (t) UCL

Maximum Likelihood Estimate(MLE) Method
MLE yields a oegative mean

Gamma Distribution Test with Detected Values Only
k star (bias conected)

Theta Star
nu star

A-D Test Statistic
5olo A-D Critical Value

K-S Test Statistic
5%o K_S Critical Value

Data not Gamma Distributed at 5olo Significance Level

A$uming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data

Minimum
Maximum

Mean
Median

SD
k star

Theta star
Nu star

APPcniz
95o/o Gamma Approximate UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)
DU2 is not a recommended method.

Number of Oetected Data
Number of Non-Detect Data

Percent Non-Detects

Log-transformed Statistics
Minimum Detected

Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detecl

Maximum Non-Detect

Number treated as Non-Detect
Number treated as Detected

Single DL Non-Detec{ Percentage

Lognormal Distribution Test with Detected Vatues Only
Shapiro Wilk Test Statistic

5% Shapiro \A/itk Critical Vatue
Data appear Lognormal at Syo Significance Level

Assuming Lognormal Distribution
DU2 Substitution Method

Mean
SD

95Yo H-Stat (DU2) UCL

Log ROS Method
Mean in Log Scale

SD in Log Scate
Mean in Original Scale

SD in Original Scale
95% r UCL

95olo percentile Bootstrap UCL
95yo BCA Bootstrap UCL

95o/o H-UCL

Data Distribution Test with Detected Values Only
Date appear Lognormal at 5% Significance Level

Nonparametric Statistics
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
95o/o KM g UCL
957o KM (z) UCL

957o KM (jackknife) UCL
95olo KM (bootstrap t) UCL

95% KM (BCA) UCL
95olo KM (Percentile BooBfap) UCL

95o/o KM (Chebyshev) UCL
97 .5o/o KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

General Statistics
J5
14

0.00088
31.7

3.198
8.788

0.0029
0.0073

1.358
5.827
3.076

N/A

o.187
17.O9

5.238

57

-7

3.1

-5.
4.

3.

7

1.837
0.881
0.881
0.254 5.

0.000001
31.7

1.357
0.000001

5.827
0.0988

13.73

3_11

53.8't

3.251

7
1'l

6.
1.91

4.627
4.952

Note: Suggestions rcgarding selection a 95% UCL are provided help the user to select the most appropriate 95% UCL.
the of to

These recommendations are based upon the results of the simulation studies summarized tn Singh, Maichle, (2006).
For

and Lee
want ao

Appx B-1-1 Westem Area - Surf Soil Stats Page 2 of 3
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RiskSased Remedies

RBR Consulting, Inc

APPENDIX B-1.1

STATISTICS FOR SURFACE SOIL . WESTERN AREA

Clean Harbors Kansas, LLC- Wichita, Kansas

o

o

o

units in mgy'Xg.
General Statistics

Number of Valid Observations 21

Raw Statistica
Minimum 3.3

Maximum 170
Mean 56.43

Geomefic Mean 18.82
Median 8.3

sD 67.57
Std. Enor of Mean 14.74

Coefficient of Variation 1. 
,l97

Skewness 0.732

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wlk Test Statistic 0'732

Shapiro Wlk Critical Value 0'908

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95olo Students-t UCL 81 86

95% UCLS (Adjusted for Skewn6s)
95o/o Adjusted-CLT UCL (Chen-1995) 83 2

95o/o Modified-t UCL (Johnson-1978) 82.25

Gamma Distribution Test
k star (bias corrected) 0.518

Theta Star 1 08.9
MLE of Mean 56 43

MLE of Standard Deviation 78.4
nu star 21.76

Approximate Chi Square Value (.05) 12.16

Adjusted Level of Significance 0.0383

Adjusted Chi Square Value t 1.61

Anderson-Darling Test Statistic 2'002

Anderson-Dading 5% Critical Value 0'799

Kolmogorov-Smimov Test Stratistic 0'257

Kolmogorov-Smimov 5% CriticalValue 0 199

Data not Gamma Distributed at 5% Significance Level

Number of Distincl Observations 17

Log-transfomed Statistics
Minimum of Log Data 1.194
Maximum of Log Data 5.136

Mean of log Data 2.935
SD of log Data 1 O43

Lognormal Distribution Test
Shapiro Vvilk Test Statistic 0'802

ShaPiro Wlk Critical Value 0'908

Data not Lognormal at 5% Significance Level

Assuming Lognomal Distribution
95% H-UCL 266.7

95% ChebYshev (MVUE) UCL 185.3

97.506 ChebYshev (MVUE) UCL 238

9906 ChebYshev (MVUE) UCL 341.3

Data Distribution
Data do not follow a Discemable Distribution (0'05)

Nonparametric Statistics
95% cLT UCL 80.68

957o Jackknife UCL 81.86

95o/o Standard BootstraP UCL 80.61

95o/o BootstraPt UCL 83.67

95o/o Hall's BootstraP UCL 79.18

95% Percentile Bootstrap UCL 79.48

950/6 BCA Bootstrap UCL U.72
95% Chebyshev(Mean, Sd) UCL 120.7

97.50/6 Chebyshev(Mean, Sd) UCL 148 5

99% Chebyshev(Mean, Sd) UCL 203.1
Assuming Gamma Dbtribution

95olo Approxlmate Gamma UCL (Use when n >= 40) 101

95% Adjusted Gamma UCL (Use when n < 40) 105'8

ucL.95%the mostuserthe selectto appropriateare toaof UCL provided help95%selectiontheNote: Suggestions regarding laciandn (2002)summarized Singh,Singh,studiesofresults simulationthebased therecommendations uponThese statistician,towanttheForand

Appx B-1-1 Westem Area - Surl Soil Stats Page 3 ol 3
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o

o

Risk-Based Remedies

RBR Consulting, Inc.

APPENDIX 8.1.2
STATISTICS FOR SURFACE AND SUBSURFACE SOIL . WESTERN AREA

Clean Harbors Kansas, LLC_ Wichita, Kansas

units in mg/kg.

Number of Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected

Maximum Detected
Mean of Detecled

SD of Detected
Minimum Non-Detect

Maximum Non-Detect

Data have multiple DLs Use of KM Method ts recom mended
For all methods (except KM, DU2, and ROS Methods),

< Largest ND are treated as NDs

Normal Distribution Test with Detected Values Only
Lilliefors Test Statistic

5yo Lilliefors Critical Value
Data not Normal at S% Significance Level

Assuming Normal DistribuUon
DU2 Substitution Method

Mean
SD

9s% DU2 (t) UCL

Maximum Liketihood Estimate(MLE) Method
MLE yields a negative mean

Gamma Distribution Test with Oetected Values Only
k star (bias conected)

Theta Star
nu star

A-D Test Statistic
5olo A-D Critical Value

K-S Test Statistic
5% K-S Critical Value

Data not Gamma Distributed at S% Significance Level

Assuming Gamma Distribution
Gamma ROS Statjstics using Extrapolated Data

Minimum
Maxlmum

Mean
Median

SD
k star

Theta star
Nu star

AppChi2
95% Gamma Approximate UCL (Use when n >= 40)

957o Adjusted Gamma UCL (Use when n < 40)
DU2 is not a recommended method.

Number of Detected Data
Number of Non-Detect Data

Percent Non-Detects

Log-tra nsformed Statistcs
Minimum Detected

Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Deteci

Maximum Non-Detect

Numberteated as Non-Detect
Number treated as Detected

Single DL Non-Detect percentage

Lognormal Distdbution Test with Detected Values Only
Lilliefors Test Statistic

5olo Lilliefors Critical Value
Data not Lognormal at 5% Significance Level

Asauming Lognormal Distribution
DU2 Substitution Method

Mean
SD

9s% H-Star (DL/2) UCL

Log ROS Method
Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Originat Scale
957o t UCL

95% percentite Bootstrap UCL
95% BCA Bootstrap UCL

95% H-UCL

Oata Distribution Testwith Detected Values Only
Data do not follow a Discemable Distribution (0.0S)

Nonparametic Statistics
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
e5% KM (t) UCL
es% KM (z) UCL

950/o KM (ackknife) UCL
95% KM (bootsbap t) ucL

957o KM (BCA) UCL
95% KM (Percentile Bootstrap) UCL

95% KM (Chebyshev) UCL
97.5olo KM (Chebyshev) UCL

997o KM (Chebyshev) UCL

General Statistics
oo

88

7

0.0012
109

2.08
12.59

0.0025
0.0053

UCL Statistics

-5.991

2.31

12.

'18.

0.
o.437

0.0924

1.934
12.14
3.96

N/A

0.195
10.66
35.91

3.

15.46
0.917
0.917
0.104

0.000001
'109

1.933
0.0319

12.14
0.17

1 1.38

4.
5.731

1.221

3.94
3.

27
4_

4.1
7

21

3.
3.063

Note: Suggestions regarding to 95% UCL.These recommendetions are based upon the results of the simulation studies summarized tn Singh, Maich le, and Lee (2006).For the want to a

ofthe selection 95% UCL are provided help the user to select the most appropriatea

o
Appx B-1-2 Wesrem Area - A[ Soit Srats Page '1 of 3 2n7tn14



Risk-Based Remedies

RBR Consulting, Inc.

APPENDIX B-1.2

STATISTICS FOR SURFACE AND SUBSURFACE SOIL'WESTERN AREA

Clean Harbors Kansas, LLC- Wichita' Kansas

o

o

o

units in mgrkg.

Number of Valid Data

Number of Distinct Detecled Data

Raw Statistics
Minimum Detecled
Maximum Detected

Mean of Detected
SD of Detecled

Minimum Non-Detecl
Maximum Non-Detect

Data have multiPle DLs - Use of KM Method is recommended

all methods (except KM, DlJz, and ROS Methods),
< Largest ND are treated as NDs

Normal Distribution Test with Detected Values Only
ShaPiro VMlk Test Statistic

5% Shapiro VMlk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DU2 Substitution Method

Mean
SD

95o/o DU2 (t) UCL

Maximum Likelihood Estimate(MlE) Method

ilLE yields a negative mean

Gamma Distdbution Test with Detected Values Only
k star (bias conected)

Theta Star
nu star

A-D Test Statistic
5% A-D Critical Value

K-S Test Statistic
5olo K-S Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Dbtribution
Gamma ROS Statistics using Extrapolated Data

Minimum
Maximum

Mean
Median

SD
k star

Theta star
Nu star

APPChi2

95% Gamma Approximate UCL (Use when n >= 40)

95o/o Adjusted Gamma UCL (Use when n < 40)

DU2 is not a recommended metiod'

Number of Detected Oata

Number of Non-Oetect Data
Percent Non-Detects

Log-transformed Statistics
Minimum Detected

Maximum Detecied
Mean of Detected

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

Number feated as Non-Detect
Number treated as Detected

Single DL Non-Deteci Percentage

Lognormal Distribution Testwith Detected Values Only

ShaPiro Wlk Test Statistic
5% ShaPiro Vvtlk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DU2 Subslitution Method

Mean
SD

95o/o H-Stat (DU2) UCL

Log ROS Method
Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD ln Original Scale
950/o t UCL

95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

95o/o H-UCL

Data Diskibution Test with Detected Valu* Only

oata do not follow a Discemable Distributon (0'05)

Nonparamettic Statistica
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
95o/o KM (t) UCL
95% KM (z) UCL

95% KM (ackknife) UCL

95% KM (bootstrap 0 UCL
s5% KM (BCA) UCL

95% KM (Percentile BootstraP) UCL
95o/o KM (Chebyshev) UCL

97.5olo KM (ChebYshev) UCL

99% KM (Chebyshev) UCL

to select the most appropriate 95% UCL.

Singh, Maichle, and Lee (2006).

General Statistica
99
33

-7
0.00083

31.7
1.385
5.821

0.0025
0.0073

4

2.51
-5.991

0.93

1.781

17.1
1.11

UCL Statistics

o.267
0.931

0.463
3.39

1.O29

N/A

0.179
7.747

'I 1.8

5.699
o.912
0.912
0.171

0.000001
31.7

0.462
0.000001

3.39
0.089
5.1 86

17
9.11

0.892
0.901

Note: Suggestions regarding the selection of 95% UCL are provided to help the user

These recommendations are based upon the results simulation studies summarized lnof the
want to aFor
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Risk-Based Remedies

RBR Consultiag, Inc.

srArsrcs FoR SURFAcEl^ir=$f""rXi'o". ro,r - *ESTERN AREA
Clean Harbors Kansas, LLC- Wichita, Kansas

o

units in mg/kg.

Anderson-Darling Test Statistic 3.81
Anderson-Darling 50/6 Critical Value 0.817
Kolmogorov-Smimov Test Statistic 0.306

Kolmogorov-Smimov S% Critical Value 0.167
Data not Gamma Distributed at S% Significance Level

Assuming Gamma Distribution
95o/o Approximate Gamma UCL (Use when n >= 40) 64.99

95o/o Adjusted Gamma UCL (Use when n < 40) 66.9

General Statistics
Number of Valid Observations 31

Raw Statistics
Minimum 0.95

Maximum 170
Mean 39.12

Geometric Mean 9.949
Median 5.1

sD 60.78
Std. EnorofMean 10.92

Coefficient of Variation 1.554
Skewness 1.342

Relevant UCL Statistics
Nomal Distribution Test

Shapiro VMtk Test Statistic 0.624
Shapiro Vvilk Critical Value 0.929

Data not Normal at S% Significance Level

Assuming Normal Distribution
95o/o Student's-t UCL 57.65

95% UCLs (Adiusted for Skewness)
957o Adjusted-CLT UCL (Chen-1 995) 59.89
957o Modified-t UCL (Johnson-197A) 58.09

Gamma Distribution Test
k star (bias conected) 0.445

Theta Star 87.95
MLE of Mean 39.12

MLE of Standard Deviation 58.66
nu star 27.58

Approximate Chi Square Vatue (.OS) 16.6
Adjusted Level of Significance 0.0413

Adjusted Chi Square Value 16.1 3

Number of Dlstinct Observations 26

Logtansformed Statistics
Minimum of Log Data -0.0513

Maximum of Log Data 5.136
Mean of log Oala 2.299

SD of log Data 1.652

Lognomal Distribution Test
Shapiro VMlk Test Statistic 0.8
Shapiro Wtk Crifical Vatue 0.929

Data not Lognornal at 5% Significance Level

Assuming Lognormal Distribution
95o/o H-UCL 10S.3

957o Chebyshev (MVUE) UCL 95.03
97.5% Chebyshev (MVUE) UCL 120.8

997o Chebyshev (MVUE) UCL 171.4

Data Oistribution
Data do not follow a Discemabte Distribution (O.OS)

Nonparametric Statistics
950/6 CLT UCL 57.08

95olo Jackknife UCL 57.65
95% Standard Bootstrap UCL 56.95

957o Bootstrapt UCL 61.8.t
95o/o Hall's Bootstrap UCL 56.65

95% Percentile Bootstrap UCL 56.75
95o/o BCA Bootstrap UCL 59.62

95olo Chebyshev(Mean, Sd) UCL 86.7
97.5olo Chebyshev(Mean, Sd) UCL 107.3

99% Chebyshev(Mean, Sd) UCL147.7

Note: Suggestions the ofselectionregarding 95% areUCL toprovided the touser selecthelp the most UCL.95%appropriate
These recommendations basedare the ofresulb theupon simulation studies summarized ln and laciSingh, Singh, 120021and towant statistician.a
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RBR Consulting, Inc.

APPENDIX B-2.I
STATISTICS FOR SURFACE SOIL . CENTRAL AREA

clean Harbors Kansas, LLC- wichita, Kansas

o

o

o

units in mg/kg.

Raw Statistics
Minimum Detected
Milimum Detecled

Mean of Detecled
SD of Detecled

Minimum Non-Detecl
Maximum Non-Detect

Data have multiple DLs - Use of KM Method is recommended

all methods (except KM, DU2, and ROS Methods),
< Largest ND are treated as NDs

Normal Disfibution Test with Oetected Values Only
Shapiro Wlk Test Statistic

5% Shapiro Wlk CriticalValue
Data not Nomal at 5% Signilicance Level

Assuming Notmal Distribution
DU2 Substitution Method

Mean
SD

950/6 DU2 (t) UCL

Maimum Likelihood Estimate(MlE) Method

MLE method failed to converge prcPerly

Gamma Distribution Test with DeGcted Valu6 Only
k star (bias corected)

Theta Star
nu star

A-D Test Statistic
5% A-D Critical Value

K-S Test Statistic
5olo K-S CriticalValue

Data appear Gamma Oistributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data

Minimum
Maximum

Mean
Median

SD
k star

Theta star
Nu star

APPChi2

95% damma Approximate UCL (Use when n >= 40)

95% Adiusted Gamma UCL (Use when n < 40)

Note: DU2 is not a recommended method.

Note: Suggestions regarding the selection
These recommendations are based upon

Warning: There are only 6 Detected Values in this data

Note:ltshouldbenotedthateventhoughbootstrapmaybeperformedonthisdatasel
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to haie 10-15 or more distinct obseryations for accurate and meaningful results'

General Statistics
Number of Valid Data 93

Number of Distincl Detected Data 5

Number of Detected Data
Number of Non-Detecl Oata

Perent Non-Detecls

Log-transformed Statistics
Minimum Detecled

Maximum Detected
Mean of Detecled

SD of Detecied
Minimum Non-Detec{
Maximum Non-Detect

Number trated as Non-Detecl
Number treated as Detected

Single DL Non-Deteci Percentage

Lognomal Distribution Test with Detected Values Only
ShaPim V\illk Test Stalislic

5% Shapiro Wlk Ctitical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DU2 Substitution Method

Mean
SD

95% l-l-Stat (DU2) UCL

Log ROS Method
Mean in Log Scle

SD in Log S€le
Mean in Original Scale

SD in Original Sele
95% t UCL

95% Percentile BootstraP UCL
95% BCA BootstraP UCL

950/6 FI-UCL

Data Oistribution Test wilh Det*ted Values Only

Data apPear Gamma Distributed at 5olo Significance Level

Nonparametric Statistic
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
950/6 KM (t) UCL
9s% KM (z) UCL

95% KM (iackknife) UCL
95% KM (bootstrap t) UCL

95% KM (BCA) UCL
95% KM (Ptrcentile B@tstraP) UCL

95% KM (Chebyshev) UCL
97.5olo KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

0.0011
o.132

0.0358
0.0547
0.00'18

0.33 -1

UCL Statistica

o.724
0.788

0.00707
0.0255
0.0115

0.

N/A

-6.1

0.01

0.0061 1

0.011

0.323
o.1 t1
3.879

0.633
0.748
0.748
o.352

0.000001
o.132

0.00671
0.000001

0.0'169
0.151

0.011
0.o112

of a 95% UCL are provided to help the user to select the most appropriate 95% UCL'

the results otthe simulation studies summarized in Singh, Maichle, and Lee (2006)'

Appx B-2-1 Cenrral Ar@ - Surf Soil Stats Page 1 12
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RBR Consulting, Inc.

APPENDIX B-2-I
STATISTICS FOR SURFACE SOIL - CENTRAL AREA

Clean Harbors Kansas, LLC- Wichita, Kansas

o

Ethylbenzene
units in mg/kg.

General Statistics
Numberofvalid Oata 93

Number of Distinct Detected Data 7
Number of Detected Data

Number of Non-Detet Data
Percent Non-Delec-ts 91

Raw Statistics Log-transfomed Statistics
Minimum Detected

Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Deteci

Maximum Non-Detect

Minimum Detecied
Maximum Detected

Mean of Detected
SO of Detected

Minimum Non-Detect
Maximum Non-Detect

0.00091
0.0078

o.@274
0.00213

0.0018
0.33

-1

Data have multiple DLs Use oi KM Method ts recommended Numb€r treated as Non-Deteci
Number treated as Detected

Single DL Non-Detect percentage

For all methods (except KM, ou2, and ROS Methods),
< Largest ND are treated as NDs

_ Warning: There are only g Detected Values in this data
Note: lt should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conelusions
It is recommended to have lo-15 or more distinct observations ioraccumte and meaningful results.

Normal Distribution Test with Detected Values Only
Shapiro Wtk Test Statistic

5% Shapiro \i\flk CriticatVatue
Data not Nomal at O% Significance Level

UCL Statistics

0.688
0.818

Lognormal Distribution Test with Detected Values Only
Shapiro Wlk Tesl Statistic

5% Shapiro V\ftk CriticatVatue
Data appear Lognormal at S% Significance Level

o.8l

Assuming Nomal Oistribution
DU2 Substitution Method

Mean
SD

9s% DU2 (0 UCL

Maximum Liketihood Estimate(MLE) Method
MLE method failed.to converge properly

0.00495
0.0208

0.00853

Assuming Lognormal Distribution
DL/2 Substitution Method

Mean
SD

9s% l-t-Stat (DU2) UCL

N/A Log ROS Method
Mean in Log Scale

SD in Log Scate
Mean in Original S€le

SD in Original S€le
95% t UCL

95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

95% t-t-ucl

0.001

0.001

Gamma Distdbution Test with Detected Values Onty
k star (bias corected)

Theta Star
nu star

1.846
0.001/18

29.53

Data Distribution Test with Detected Values Onty
Data Follow Appr. Gamma Distribution at 5% Significan'ce Level

A-D Test Statistic
5% A-D CriticalValue

K-S T6t Statistic
50/6 K-S Critical Value

Data follow Appr. Gamma Oistribution at 5% Significance Level

0.656
o.722
o.722
o.297

Nonparametric Statistics
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
9506 KM (r) UCL
95% KM (z) UCL

9506 KM oackknife) UCL
95% KM (bootstrap t) UCL

950/6 KM (BCA) UCL
95% KM (Per@ntite Bootstrap) UCL

950/6 KM (Chebyshev) UCL
97.5% KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

0.001

Assuming Gamma Distribution
Gamma ROS StatisliG using Extrapotated Data

Minimum
Maximum

Mean
Median

SD
k star

Theta star
Nu star

950/6 Gamma Apprcximare UCL (Use wh""fj=%
95% Adjusted Gamma UCL (Use when n < 40)

DU2 is not a recommended method.

5.201 E-05
0.0078

o.oo212
o.oo22

0.00116
2.161

0.0041

401

o.00239
o.oo24

Note: Suggestions regarding the selection of a 950/o ucL provided to help the to selectThese r*ommendations user the most appropriate 95% ucL.
the simulationbased upon the results of studies summarized tn Singh, Maichle, and Lee (2006).

Appx B-2-1 Central Area - Surf Soil Stds Page 2 12
2t27D014



Rir*ia8edRemodo.
RBR Consulting, Inc.

APPENDIX B.2.1

STATISTICS FOR SURFACE SOIL - CENTRAL AREA

Clean Harbors Kansas, LLC' wichita, Kansas

o

o

o

units in mg/kg.

Data have

0.0037
0.0'l l

0.00735
0.@516

0.0018
0.33

General Statistics
Number of Valid Data 93

Number of Distincl Detecled Data 2

Raw Statistics
Minimum Detected
Maimum Detecled

Mean of Detected
SD of Detected

Minimum Non-Detect
Maximum Non-Detect

Number of Detected Data
Number of Non-Detect Data

Percent Non-Detecls

Log-transfomed Statistics
Minimum Detecled
Milimum Detected

Mean of Detec{ed
SD of Detecled

Minimum Non-Detecl
Maximum Non-Detect

Number treated as Non-Detecl
Number treated as Detecled

Single DL Non-Deted Percentage

Lognormal Distribution Test with Detected Values Only
- Shapiro \Mlk Test Statistic

5% Shapiro Vvilk CriticalValue
Data not Lognormal at 5% Significance Level

Assuming Lognomal Distribution
. DUz Substitution Method

Mean
SD

95% H-Stat (DU2) UCL

Loq ROS Method
Mean in Log Scale

SD in Log Scale
Mean in Original S€le

SD in Original Scale
950/6 t UCL

95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

95% H-UCL

Data Distribution Test wilh Deteted Values Only

Data do not follow a Discemable Distribution (0'05)

Nonparametric Statistics
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
95% KM (t) UCL
95% KM (z) UCL

95% KM (iackknife) UCL
95% KM (bootstraP t) UCL

95% KM (BCA) UCL

9506 KM (Ptrcentile Bootst?P) UCL
95% KM (Chebyshev) UCL

97.5% KM (Chebyshev) UCL
99% KM (Chebyshev) UCL

91

97

4.51

0.

-t

DLs
all methods (except KM, ou2, and ROS Methods),

Largest ND are lreated NDS

Maximum Likelihood Estimate(MLE) Method

MLE method failed to converge proPerly

multiple Use of KM Method recommendedts

Warning: Data set has only 2 Distinct Detected Values'

This may not be adequite eno-ugh to computemlaningful and reliable test statistics and estimates'

The Proiect Team may declOe toise alterna-tive site specific value-s to estimate environmental parameters (e'9" EPC' BTV)

untess Data Quatity obj;;iG;iDq9s) have been met, it is suggested to collect additional observations.

The number of detcteo ojta mav riotl ia.qr"te 
"nough 

to perrom GOF tests, bootstraP, and ROS methods'

Those methods will return a 'N/A' value on your output disPlay!

It is necessary to have 4 or more Distinct Values for boobtrap methods'

However, resuits obtained using 4 to 9 distinct values may not be reliable'

It is recommendcd to nave 10 to 15 or more observations for accunte and meaningful results and estimates'

UCL Statistics

Normal Distribution Test with Det*ted Values Only' 
Shapiro \Mlk Test Statistic wA

5% ShaPirc Wlk CriticalValue N/A

Data not Nomal at 5% Significance Level

Assum:ng Notmal Distribution
DU2 Substitution Method

Mean
SD

9s% DU2 (t) UCL

N/A
N/A

0.00499
0.0208

0.00857

-6.1

N/A
wA
N/A
N/A
l.l/A
l.l/A
N/A
N/A

l.l/A
wA

(%

N/A
N/A
N/A

N/A
lVA
N/A
N/A

t{/A
N/A
N/A
N/A
l.l/A
N/A
N/A
N/A
N/A
N/A

0.70'l
0.00301

N/A

Gamma Distribution Test with Det*ted Valu6 Only
k star (bias corected)

Theta Star
nu star

A-D Test Statistic
5% A-D CriticalValue

K-S Test Statistic
5% K-S CritielValue

Data not Gamma Distributed at 5% Significance Level

0.00076'l
0.0001

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data

Minimum
Maximum

Mean
Median

SD

, k star
Theta slar

Nu star
APPChi2

95% Gamma Approimate UCL (Us when n >= 40)

95% Adiusted Gamma UCL (Use when n < 40)

DU2 is not a recommended method.

N/A

Note: Suggestions regarding the selection of a 95% UCL

These rlcommendations are based upon the results ot
are provided to help the user to select the most approPriate 95% UCL'

tfre simutation studies summarized in Singh, Maichle, and Lee (2005)'
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APPENDIX 8.2.1
STATISTICS FOR SURFACE SOIL. CENTRAL AREA

Clean Harbors Kansas, LLC- Wichita, Kansas

o

o

units in mg/kg.

Raw Statistics
Minimum Detected

Maximum Detecled
Mean of Detected

SD of Detected
Minimum Non-Detect

Maximum Non-Detect

Data have multiple DLs - Use of KM Method is reommended
For all methods (except KM, DU2, and ROS Methods),

< Largest ND are treated as NDs

Nomal Distribution Test with Detected Values Only
LilliefoB Test Statistic

. 50/6 Lilliefors Critical Value
Data not Normal at 5% Signiticance Level

Assuming Nomal Distribution
DU2 Substitution Method

Mean
SD

9s% Dtr2 (t) ucL

Maximum Likelihood Estimate(MLE) Method
Mean

SD
95% MLE (t) UCL

95% MLE Criku) UCL

Gamma Distribution Test with Detected Valu6 Only
k star (bias conected)

Theta Star
nu star

A-D Test Statistic
5% A-D Criti€lValue

K-S Test Statistic
5% K-S CrilicalVatue

Data not Gamma Distributed at 5% Significance Leve,

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data

Minimum
Maximum

Mean
Median

SD
k star

Theta star
Nu star

AppChi2
95% Gamma Apprcximate UCL (Use when n >= 40)

95% Adiusted camma UCL (Use when n < 40)
Note: DU2 is not a recommended method_

Note: Suggestions regarding the selection of a 95% UCL
These recommendations are based upon the results of

20.59

are provided help user to select the most appropriate 95% UCL.to the
the simulation studies summarized tn Singh, Maichle, Lee (2006).and

General Statisti6
Number of Valid Data 93

Number of Distinct Detecled Data 83
Number of Detected Data

Number of Non-Detect Data
Percent Noroetects

Log-transformed Statistics
Minimum Detecied

Maximum Detecled
M€n of Detecled

SD of Detecled
Minimum Non-Detecl

Maximum Non-Detecl

Number trealed as Non-Detecl
Number tr€ted as Detected

Single DL Non-Detect perentage

Lognormal Distribution Test with Detected Values Only
Lilliefors Tst Statistic

50/6 Lilliefors Criti€l Value
Data appear Lognormal at 50/6 Signiticance Level

Assuming Lognormal Distribution
Dl-./2 Substitutim Method

Mean
SD

95% H-Stat(DU2) UCL

Log ROS Method
Mean in Log Scale

SD in Log Scate
Mean in Original Scale

SD in Original SGle
95% t UCL

95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

950/6 H UCL

Data Distribution Test with Detected Values Only
Data appear Lognomal at 5% Significance Level

Nonparametric Statistics
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
95% KM (t) UCL
9s% KM (z) UCL

9506 KM (iackknife) UCL
950/6 KM (bootstrap t) UCL

950/6 KM (BCA) UCL
950/6 KM (Pscentile Bootstrap) UCL

95% KM (Chebyshev) UCL
97.50/6 KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

o.@27
308
14.5

39.34
0.0035
0.0048

0.356
0.0973

12.94
37.41
19_39

a.u2
41.55

15.2
14,85

o.246
59

40.81

1.744
0.89
0.89

0.108

308
12.94
0.54

37.41
0.179

-5.91

-o.2'l
3.'t

16.

0.0951

3.481
12.

37.21

5.

UCL Statistics

37.41

0.000001 27

37
51
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RBR Consultiug, Inc.

APPENDIX B-2.I
STATISTICS FOR SURFACE SOIL - CENTRAL AREA

Clean Harbors Kansas, LLC- Wichita, Kansas

o

o

o

Raw Statstica
Minimum Detected

Maximum Detecled
Mean of Detected

SD of Detected
Minimum Non-Detect

Maximum Non-Detect

Data have multiple Use of KM Method ts recommendedDLs
all methods (except KM, DU2, ROS Methods),and

< Largest ND are treated as NDs

Normal Distribution Test with Detected Values Only
ShaPiro \Mlk Test Statistic

5% Shapiro Wlk CriticalValue
Data not Normal at 5% Significance Level

Assuming Nomal Oistribution
DU2 Substitution Method

Mean
SD

9s% DU2 (0 UCL

Milimum Likelihood Estimate(MlE) Method

MLE method failed to converge proPerly

Gamma Distribution Test with Detected Values Only
k star (bias corecied)

Theta Star
nu star

A-D Test Statistic
5% A-D CriticalValue

K-S Test Statistic
50/6 K-S Criti€l Value

Data not Gamma Distributed at 5olo Signiticance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Edrapolated Data

Minimum
Milimum

Mean
Median

SD
k slar

Theta star
Nu star

APPChi2

95% Gamma Apprctmate UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

DU2 is not a recommended method.

Note: Suggestions regarding the selection
These r*ommendations are based upon

0.0431
0.0435

ot a 95% UCL are provided to help the user to select the most approPriate 95% UCL'

the resutts of the aimulation studies summarized in Singh, Maichle, and Lee (2006).

Geneal Statistics
Number of Valid Data 93

Number of Distincl Detecled Data '11

Number of Detec{ed Data
Number of Non-Detect Data

Psent Non-Detects

Log-transformed Statistics
Minimum Detected
Milimum Detected

Mean of Detected
SD of Detected

Minimum Non-Detect
Maximum NorDetect

Number treated as Non-Detecl
Number treated as Detsled

Single DL Non-Deted Perentage

Lognomal Distribution Test with Detected Values Only
ShaPiro Wlk Test Statistic

5% Shapiro Wlk Criticl Value
Data not Lognomal at 5% Significance Level

Assuming Lognormal Distribution
DU2 Substitution Melhod

Mean
SD

95% l-l-Stat (DU2) UCL

Log ROS Method
Mean in Log Scle

SD in Log S€le
Mean in Original Scle

SD in Original Scale
95% t UCL

9506 Perentile Bootstrap UCL
95% BCA Bootstrap UCL

95% H-UCL

Data Distribution Test with Det€Gted Values Only
Data do not follow a Discemable Disttibution (0.05)

Nonparametric Statistic
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
95% KM (t) UCL
950/6 KM (z) UCL

95% KM (iackknife) UCL
95% KM (bootstraP 0 UCL

9s% KM (BCA) UCL
95% KM (Percentile BmtstraP) UCL

95% KM (Chebyshev) UCL
97.50/6 KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

0.0063
'L873

0.19
0.559

0.0036
0.67

88.1

-3.731

0.1

0.0281

0.11
o.

UCL Statistics

0.373
0.85

0.0318
0.198

0.0659

o.71

0.01

0.

t{/A

0.299
0.635
6.584

2.374
0.815
0.815
o.275 0.

0.000001
1.873

o.0225
0.000001

0.194
0.097

Appx B-2-1 Cenral Area - Surf Soil Stats Page 5 12
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RBR Consulting, Inc.

APPENDIX 8.2-I
STATISTICS FOR SURFACE SOIL. CENTRAL AREA

Clean Harbors Kansas, LLC- Wichita, Kansas

o

units in mg/kg.

Numberof Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected

Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detect

Maximum Non-Detect

Data have multiple DLs - Use of KM Method is recommended
all methods (except KM, DU2, and ROS Methods),

< Largest ND are treated as NDs

Normal Distribution Test with Detected Values Only
Lilliefo6 Test Statistic

50/6 Liltiefors Criti€l Value
Data not Normal at 5olo Significance Level

Assuming Nomal Distribution
DU2 Substitution Method

Mean
SD

950/6 DU2 C) UCL

Maximum Liketihood Estimate(MLE) Method
MLE yields a negative mean

Gamma Distribution Test with Detected Values Onty
k star (bias @nected)

Theta Star
nu star

A-D Test Statistic
5% A-D CriticalValue

K-S Tesl Statistic
50/6 K-S CriticalValue

Data not Gamma Distributed at 5% Significance Levet

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data

Minimum
Maimum

Mean
Median

SD
k star

Theta star
Nu star

AppChi2
9506 Gamma Approximate UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)
DU2 is not a recommended method.

o.276
10.74
41.99

Data Distribution Test with Detected Values Only
Data appear Lognormal at S% Signiricance Level

General Statisti6
93
75

Number of Detected Data
Number of Non-Detecl Data

Percnt Non-Detec{s

Log-transformed Statistics
Minimum Detected
Milimum Detecled

Mean of Detected
SD of Detected

Minimum Non-Detecl
Maximum Non-Deteci

Number treated as Non-Detect
Number trffited as Detected

Single DL Non-Detect Percentage

Lognormal Distribution T6t with Oetected Values Only
Li[iefo6 Test Statistic

5% LilliefoB Critical Value
Oata appear Lognormal at 5% Signiticance Level

Assuming Lognormal Distribution
DU2 Substitution Method

Mean
SD

95% FlStat(DU2) UCL

Log ROS Method
Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Originat Scate
95% r UCL

95% Perentile Bootstrap UCL
95% BCA Bootstrap UCL

95% H-UCL

Nonparametric Statistics
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
95% KM (t) UCL
9s% KM (z) UCL

95% KM (iackknife) UCL
95o/o KM (bootstrap t) UCL

95% KM (BCA) UCL
95% KM (Perentile Bmtstrap) UCL

950/6 KM (Chebyshev) UCL
97.50/6 KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

0.0014
22.5

2.968
5.546

0.0028
o.24

3.1

-t

51

UCL Statistics

o"324
o.102

2.427
5.138
3.313

N/A

'1.706

0.875
0.875
o.112

0.1

3.1

5.111

3.

5.
3.31

4.
5.
7.

3.31
0.000001

4.5
2.426
o.102
5.139
0.168

19.41
3.895
3.924

31

Note: Suggestions regarding the selection of 95% UCL are provlded help the user select the most appropriate 950/o UCL.to
These recommendations are based upon the results of the sim ulation studies summarized Singh, and Leetn Maichle, (2006).
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RBR Consulting, Inc.

APPENDIX B-2.1

STATISTICS FOR SURFACE SOIL - CENTRAL AREA

Clean Harbors Kansas, LLC- Wichita, Kansas

o

o

units in mg/kg.

Raw Statistics
Minimum Detected

Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Delec*
Milimum Non-Detect

Data have multiple DLs - Use of KM Method is recommended

all methods (except KM, DU2, and ROS Methods)'
< Largest ND are treated as NDs

Nomal Distribution Test with Deteted Values Only
ShaPiro \A/ilk Test Statistic

5% ShaPirc Wlk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DU2 Substitution Method

Mean
SD

95% DU2 (t) UCL

Milimum Likelihood Estimate(MLE) Method

MLE method failed to converge proPerly

Gamma Distribution Test with Oetected Valus Only
k star (bias @necied)

Theta Star
nu star

A-D Test Statistic
5% A-D CriticalValue

K-S Test Statistic
5% K-S Criti€l Value

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistic using bdrapolated Data

Minimum
Milimum

Mean
Median

SD
k star

Theta star
Nu star

APPChi2

95% Gamma Approximate UCL (Use when n >= 40)

95% Adiusted Gamma UCL (Use when n < 40)

DU2 is not a recommended method.

Note: Suggestions regarding the selection
These reommendations are based upon

Warning: There are only 7 Detected Values in this data

Note:ltshouldbenotedthateventhoughbootstrapmaybeperfomedonthisdatasel
the resulting calculations may not b€ reliable enough to draw conclusions

It is rccommended to have 10-15 or more distinct obseryations for accuratc and meaningful results.

Gcneral Statisti6
Number of Valid Data 93

Number of Distinct Detecled Data 7

Number of Detected Data
Number of Non-Detect Data

Percent Non-Detecis

Log-tnnsfomed Statisti6
Minimum Detec{ed
Maximum Detecled

Mean of Detected
SD of Detec{ed

Minimum Non-Detecl
Maximum Non-Detect

Number treated as Non-Detect
Number treated as Detected

Single DL Non-Deted Percentage

Lognormal Distribution T6t with Oetected Values Only
ShaPiro Vvilk Tst Statistic

5016 Shapiro Wlk Criti€l Value

Data appear Lognomal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method

Mean
SD

95% l{-Stat (DU2) UCL

Log ROS Method
Mean in Log Sele

SD in Log Scale
Mean in Original Scale

SD in Original Scale
95% t UCL

95% Percentile Bootstrap UCL
950,6 BCA BootstraP UCL

9s% l+ucL

Data Distribution Test wilh Detected Values Only
Data appear Gamma Distributed at 5% Significance Level

Nonparamettic Statistics
Kaplan-Meitr (KM) Method

Mean
SD

SE of Mean
95% KM (t) UCL
950/6 KM (z) UCL

95% KM (iackknife) UCL
95% KM (bootstraP t) UCL

9s% KM (BCA) UCL
95% KM (Perentile Bootsfap) UCL

95% KM (Chebyshev) UCL
97.5% KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

0.00'14
0.277

0.0486
o.102

0.0018
0.33

-1

-1

UCL Statistics

0.55
0.803

0.0084
0.0352
0.0145

t{/A

s.1
0.921

4.471
1.O51

0.01
0.01 t

0.317
0.154
4.431
o.727

o.77
o.77

0.332

o.oooool
o.277

0.00832
0.000001

0.0302
0.139

0.0599

0.01
0.01

0.0141
o.0142

of a 95o/o UGL are provided to help the user to select the most aPpropriate 95% UCL'

the results of the simulation studies summarized in singh, Maichle, and Lee (2005)
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RBR Consulting, Inc.

APPENDIX B-2.I
STATISTICS FOR SURFACE SOIL - CENTRAL AREA

Clean Harbors Kansas, LLC- Wichita, Kansas

units in mg/kg.

General Statistica
Number of Valid Oata U

Number of Distinct Detected Data I
Number of Detected Data

Number of Non-Detecl Data
Pscent Non-Detects

Raw Statistics
Minimum Detsted

Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detect

Maximum Non-Detect

0.0208
o.2u

0.0647
0.o72

0.0053
0.38

Log-transfomed Statistica
Minimum Detected

Maximum Detecled
Mean of Detected

SD of Detected
Minimum Non-Detec{
Maimum Non-Detect

-1

-3.1

Data have mulliple DLs - Use of KM Method is remmmended Number treated as Non-Detecl
Number treated as Delected

Single DL Non-Deted Percentage

all methods (except KM, OU2, and ROS Methods),
< Largest ND are treated as NDs

Warning: There are only g Detected Values in this data
Note: lt shourd be noted that even though bootstrap may be perfonned on this data ser

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10'r5 or more distinct obseryations for accurate and meaningful results.

UCL Statistics
Nomal Distribution Test with Detected Values Only

Shapiro Vvitk Test Statistic
5% Shapirc Wtk Criticat Vatue

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DU2 Substitution Method

Mean
SD

950/6 DU2 (t) UCL

Maximum Liketihood Estimate(MlE) Method
MLE method failed to converge properly

0.668
0.818

Lognormal Distribution T6t with Det*ted Values Only
Shapiro Wtk Test Statistic

5olo Shapiro VMlk Critical Value
Data appear Lognormal at 5% Significance Level

Assuming Lognomal Distribution
DU2 Substitution Method

Mean
SD

95% H-Srat (DU2) UCL

0.0974
0.0283

0.103
0.11

N/A Log ROS Method
Mean in Log Scale

SD in Log Scate
Mean in Original Scale

SD in Originat S€te
9s% r ucL

95oi Perentile Bootshap UCL
95% BCA Bootstrap UCL

95% I+UCL

0.

Gamma Distribution Test with Detected Values Only
k star (bias ctrecled)

Theta Star
nu star

A-D Test Statistic
5% A-D CriticalValue

K-S Test Statistic
50/6 K-S Criti€lValue

Data appear Gamma Distributed at S% Significance Level

1.033
0.0626

16.53
0.67

o.728
o.728
0.299

Data Distribution Test with Detected Values Only
Data appear Gamma Distributed at 5% Significance Levet

Assuming Gamma Distribution
Gamma ROS Statistic using Extrapolated Data

Minimum
Maximum

Mean
Median

SD
k slar

Theta star
Nu star

AppChi2
95% Gamma Approximate UCL (Use when n >= 40)

95% Adjusled Gamma UCL (Use when n < 40)
DU2 is not a recommended method.

0.00000'l
o.2u

0.0494
0.0403
0.0485

o.249

Nonparametric Statistics
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
95% KM (0 UCL
95% KM (z) UCL

95% KM cackknife) UCL
95% KM (bootstrap t) UCL

s5% KM (BCA) UCL
95% KM (Percentite Bootstrap) UCL

95% KM (Chebyshev) UCL
97.5% KM (Chebyshev) UCL

990/6 KM (Chebyshev) UCL

0.071

0.199
0.

41
27

0.0738
o.o743

Note: Suggestions regarding the selection ot a 95% UCL are provided to help the user to select the most appropriate 950/oThese recommendations of the
UCL.

simulationare based upon the res Its studies summarized tn Singh, Maichle, and Lee (2006).

o
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RBR Consulting' Inc.

APPENDIX B-2-I
STATISTICS FOR SURFACE SOIL. CENTRAL AREA

Glean Harbors Kansas, LLC- Wichita' Kansas

o

o

o

units in mg/kg,

Raw Statistics
Minimum Detecled

Maximum Detected
Mean of Detecled

SD of Detecled
Minimum Non-Deteci
Milimum Non-Detect

Data have multiple DLs - Use oi KM Method is recommended

all methods (except KM, DU2, and ROS Methods),
< Largest ND are treated as NDs

Assuming Nomal Distribution
DU2 Substitution Method

Mean
SD

95% DL/2 (t) UCL

Maimum Likelihood Estimate(MLE) Method

MLE method failed to converge proPerly

Gamma Distribution Test with Detected Values Only
k star (bias corected)

Theta Star
nu star

A-D Test Statistic
5% A-D C]iti€lValue

K-S Test Statistic
5% K-S CriticalValue

Data not Gamma Distributed at 5olo Signiticance Level

Assuming Gamma Distdbution
Gamma ROS Statistics using Extrapolated Data

Minimum
Maximum

Mean
Median

SD
k star

Theta star
Nu star

APPChi2

95% Gamma ApProximate UCL (Use when n >= 40)

95% Adiusted Gamma UCL (Use when n < 40)

DU2 is not a recommended method.

Note: Suggestions regarding the selection
These recommendations are based upon

Warning: Data set has only 2 Distinct Detected Values'

This may not be adequate eno--ugh to compute meaningtul and reliable test sEtistics and estimates'

The project Team may decide to Lse alternaltive site specific value! to estimate envircnmental parameters (e'g" Erc' BTV)

Unless Data-euality Obi;;tives (DOOS) have been met, it is suggested to collect additional observations'

The number of deteteO ojta may not Le 
"O"qu"t" 

enough to pertom GOF tests, bootstrap, and ROS methods

Those methods will retum a 'N/A' value on your output displayl

It is necessary to have 4 or more Distinct Values for bootstmP methods'

However, resuits obtained using 4 to 9 distinct values may not b€ reliable'

It is recommended to trave 10 to 15 or more obseryations for accumte and meaningful results and estimates'

General Statistiqs
Number of Valid Data 66

Number of Distincl Detecled Oata 2

Number of Detec{ed Oata

Number of Non-Detecl Data
Perent Non-Detects

Log-tEnsfomed Statistics
Minimum Detecled

Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

Number trated as Non-Detect
Number teated as Detecled

Single DL Non-Detect Percentage

Lognormal Distribution Test with Detected Values Only
ShaPiro Wlk Test Statislic

50/6 ShaPiro Wlk CritielValue
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DU2 Substitutim Melhod

Mean
SD

950/6 H-Stat (DU2) UCL

Log ROS Method
Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
95% t UCL

95% Percentile BootstraP UCL
950/6 BCA Bmtstrap UCL

9s% l+ucL

Data Distribution Test with Detected Values Only
Data do not follow a Discemable Distribution (0.05)

Nonpaametric Statistics
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
95% KM (t) UCL
95% KM (z) UCL

95% KM (ackknife) UCL
95% KM (bmtsraP I UCL

95% KM (BCA) UCL

95% KM (Percentile Bootstrap) UCL
95% KM (Ghebyshev) UCL

97.5% KM (Chebyshev) UCL
99% KM (Chebyshev) UCL

KM (%

26.5
93.5

60
47.*

32
210

29.92
20.58
v.15

UCL Statistics

Nomal Distribution Test with Detected Values Only
ShaPiro Wlk Test Statistic l'l/A

50/6 Shapiro VMlk CriticalValue N/A

Data not Nomal at 5% Significance Level

N/A
N/A

N/A
l.l/A
t'l/A
N/A
N/A
tl/A
N/A
TUA

t{/A

71

27

N/A
34.
37

N/A
N/A
N/A

N/A
N/A
N/A
N/A

it/A
N/A
N/A
N/A
wA
N/A
N/A
N/A
N/A
N/A

27

30.1

N/A

of a 95% UCL are provided to help the user to select the most appropriate 95o/o UCL'

the results ot the simulation studies summarized in Singh, Maichle, and Lee (2006).
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RBR Consulting, Inc.

APPENDIX 8.2-I
STATISTICS FOR SURFACE SOIL. CENTRAL AREA

Clean Harbors Kansas, LLC- Wichita, Kansas

o

Waming: Only one distinct data value was detecteat! PToUCL (or any other softwaae) should not be used on such a data set!It is suggested to use altemative site specific values detemined by the Project Team to estimate environmental pararBeters (e.g., Epc, BTV)

units in mg/kg.

Number of Detected Data
Number of Non-Deteci Data

Percent Non-Detects

General Statistics
Number of Valid Data 66

Number of Distinct Detected Data 1

Appx B2-1 Cenkat tu@ - Surf Soit Stars Page 10 12 2f21nOM
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RBR Consulting' Inc.

APPENDIX B-2.I
STATISTICS FOR SURFACE SOIL. CENTRAL AREA

clean Harbors Kansas, LLC- wichita, Kansas

o

o

o

to

units in mgy'kg.
General Statistica

Number of Valid Data U
NumberofDislinctDetec{edData 48

Number of Detecled Data
Number of Non-Detecl Data

Perent Non-Detects

Log-transformed Statistic
Minimum Oetecled

Maximum Detected
Mean of Detecied

SD of Detected
Minimum Non-Detect
Maximum Non-Detecl

Number treated as Non-Detect
Number trEted as Delected

Single DL Non-Detect Percentage

Lognormal Distribution T6t with Detected Values Only
Lilliefors Test Statislic

5% Lilliefors Critical Value
Data not Lognormal at 5% Significance Level

Assuming Lognormal Oistribution
DU2 Substitution Method

Mean
SD

950/6 l+Stat (DU2) UCL

Log ROS Method
Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original S€le
95% t UCL

95% Percentile BootstraP UCL
95% BCA Bootstrap UCL

95% FI.UCL

Data Distribution Test with Detected Values Only
Data do not foltow a Discemable Distribution (0.05)

Nonparametric Statistics
Kaplan-Meier (KM) Method

Mean
SD

SE of Man
95% KM (t) UCL
95% KM (z) UCL

95% KM (ackknife) UCL
95% KM (bootsaap t) UCL

95% KM (BCA) UCL
95% KM (Percentile Bootstap) UCL

95% KM (Chebyshev) UCL
97.50,6 KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

81

Raw Statistics
Minimum Detected
Milimum Detected

Mean of Detected
SD of Detected

Minimum Non-Deteci
Maximum Non-Detect

Data have multiple DLs - Use oi KM Method is recommended

For all methods (except KM, DU2, and ROS Methods),
< Largest ND are tteated as NDs

Normal Distribution Test with Dctsted Values Only
LilliefoG Test Statistic

5% Lilliefors Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribufon
DU2 Substitution Method

Mean
SD

9s% DU2 (t) UCL

Milimum Likelihood Estimate(MlE) Method

MLE method failed to converge prcperly

Gamma Distribuuon Test with Detected Values Only
k star (bias conecled)

Theta Star
nu star

A-D Test Statistic
5% A-D Criti€lValue

K-S Test Statistic
5% K-S CtiticalValue

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extapolated Data

Minimum
Maximum

Mean
Median

SD
k star

Theta star
Nu star

APPChi2

95% Gamma Approximate UCL (Use when n >= 40)

95% Adiusted Gamma UCL (Use when n < 40)

DU2 is not a recommended method.

Note: Suggestions regarding the selection
These recommendations are based upon

9.r+88
9.522

of a 95% UCL are provided to help the user to select the most appropriate 95% UCL'

the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)'

0.56
176

7.916
18.99

2.2
41

0.43
0.0984

7.905
14.72

1 1.3

l.rCL Statistics

5.1

0.1

7

7

N/A

1.655
4.742
26A.2

12.49
o.767
o.767
0.'t01

117

1'l
11

15.
7

1',1.1

11
'll
32.1

'11.81

0.00000'l
176

7.73
5.7

18.68
0.861
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RBR Consulting, Ioc.

APPENDIX B.2.1
STATISTICS FOR SURFACE SOIL - CENTRAL AREA

Clean Harbors Kansas, LLC- Wichita, Kansas

units in mg/kg.

Number of Valid Data
Number of Distinc{ Detec{ed Data

Fiaw Statistics
Minimum Detected

Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detecl

Maximum Non-Detect

Normal Distribution Test with Detected Values Only
LilliefoB Test Statistic

5% Lillieftrs Critical Value
Data not Normal at 5% Significance Level

Assuming Nomal Distribution
DU2 Substitution Method

Mean
SD

95% DU2 (r) UCL

Maximum Likelihmd Estimate(MLE) Method
Mean

SD
95% MLE (r) UCL

950/6 MLE Criku) UCL

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star
nu star

A-D Test Statistic
5% A-D CriticalValue

K-S Tst Statistic
5% K-S Critical Value

Data not Gamma Distributed at 5% Signiticance Level

Assuming Gamma Distribution
Gamma ROS Statislics using Extrapolated Data

Minimum
Maximum

Mean
Median

SD
k star

Theta star
Nu star

AppChi2
950/6 Gamma Approximate UCL (Use when n >= 4O)

95% Adjusted camma UCL (Use when n < 40)
Note: DUz is not a recommended method.

Number of Detected Data
Number of Non-Detect Data

Ptrcent NorDetects

Log-transformed Statistics
Minimum Detected

Maximum Detecied
Mean of Detected

SO of Detecled
Minimum Non-Detect
Maximm Non-Detecl

Lognomal Distribution T6t with Detect6d Values Only
LilliefoB Test Statistic

5% Lilliefors Critical Value
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DU2 Substitution Method

Mean
SD

9506 t+Stat (DU2) UCL

Log ROS Method
Mean in Log Scale

SD in Log Scate
Mean in Original Scale

SO in Originat S€te
95% r UCL

95% Perentite Bootstrap UCL
95% BCA Bootstrap UCL

95% H UCL

Data Distribution Test with Detected Values Onty
Oata do not follow a Discemable Distribution (0.05)

Nonparametric Statistics

SE of Mean
95% KM C) UCL
95% KM (z) UCL

95% KM oackknire) UCL
95% KM (bootstrap t) UCL

95% KM (BCA) UCL
95% KM (Perentile Bootstrap) UCL

95% KM (Chebyshev) UCL
97.5% KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

Potential UCLS to Use
9s% KM (BCA) UCL

950/o UCL.

General Statistics
84
72

2.1
813

52.56
111.2

4.1
4.1

0.338
0.0973

51.96
110.7
72.O5

1.41
1.41

UCL Statistics

o.

w.24
111.7
70.52
68.37

0.857
61.32
142.3

7.225
o.7a7

3.271

51

110.

0.'t

71

71
0.000001

813
51.93

18
110.7
0.687
75.57
115.4
91.64
65.42
65.69

101

127
172.

Note: Suggestions regarding the selection of a 95% UCL are provided help user select most appropriateto the to the
These r*ommendations arg bassd upon the results of the simulation studies summarized tn Singh, Maichle, and Lee (2006).

o
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Risk-Based Remedies

RBR Consulting, Inc.

APPENDIX 8.2.2
STAISNCS FOR SURFACE AND SUBSURFACE SOIL. CENTRAL AREA

Clean Harbo6 Kansas, LLC'Wichita, Kansas
o

o

o

unlts in mgrkg.

Number of Valid Data

Number of Distincl Detecled Data

Rew Statistlcs
Minimum Detecled
Mafmum Detected

Mean of Detected
SD of Detecled

Minimum Non-Oetecl
Maximum Non-Detect

Data have multaple DLs - Use of KM Method is recommended

all methods (except KM. DL/2, and ROS Methods),
< Largest ND are treated as NDs

Normal Distribution Test with Detected Values Only
Shapirc Wilk Test Statislic

50/6 Shapirc \ tllk Criti€l Value

Data not Nomal at 5% Signiticance Level

Asuming Nomal Distribution
DL/2 Substitution Method

Mean
SD

9506 OL/2 (t) UCL

Maximum Likolihood Estimate(MLE) Method

MLE method failed to conYerge prcp€rly

Gamma Distribution T6t with Detected Values Only
k star (bias @recled)

Theta Star
nu star

A-O Tesl Statistic
5016 A-D Criti€l Value

K-S Test Statistic
5% K-S Criti€lValue

Data not Gamma Distributed at 5% Significance Level

A$uming Gamma Distribution
Gamma ROS Statistis using Extrapolated Data

Minimum
Milimum

Mean
Median

SD
k slar

Theta star
Nu star

APPChi2

95% Gamma Apprcximate UCL (Use Mlen n >= 40)

95% Adjusted Gamma UCL (Us when n < 40)

DU2 is not a recommended method.

For

Genenl Statistica
176

7

Number of Detecled Data
Number of Non-Detecl Data

Percent Non-Oetecls

0.001'l
'1230

15a.2
433.3

0.0018
0.33

Log-transformed StatFtics
Minimum Detected
Maimum Detecl€d

Mean of Deteded
SD of Deteded

Minimum Non-Deted
Maimum Non-Detect

Number treated as Non-Detecl
Number treated as Detesled

Single DL Non-Deteci Pe@ntage

Lognomal Distrlbution Test wlth Detected Values Only
Shapiro VMlk Test Statistic

5% Shapiro Wlk CritjcalValue
Data appear Lognomal at 5% Significance Level

Asuming Lognomal Distribdion
OLl2 Substitution Method

Mean
SD

95% H-Stat (DU2) UCL

Log ROS Method
Mean in Log S€le

SD in Log S€le
Mean in Original Scale

SD in Original S€le
95% t UCL

950/6 Pe@ntile B@tstraP UCL
95% BCA Bootstrap UCL

95% H-UCL

Data Distdbution Test with Detecled Values Only
Data appear Lognormal at 5% Signifiance Level

Nonpanmetric Statistics
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
95% KM (t) UCL
95% KM (z) UCL

9506 KM oackknife) ucL
95% KM (bootstEp t) UCL

950/6 KM (BCA) UCL

950/6 KM (Percntile Bootstrap) UCL
95% KM (Chebyshev) UCL

97.50/5 KM (Chebyshev) UCL
99% KM (Chebyshev) UCL

6.81
7.1'l

-2.3',1

5_

Waming: There are only 8 Detectsd Values in this data

Note:ltshouldbenotedthateventhoughbootstrapmaybeperfomedonthisdataset
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distlnct obseryations for accunte and meaningful results.

-1.1

-7.71

UCL Statistica

0.435
0.818

7. t95
92.74
18.75

N/A

user

0.151
'1045

2.422

1.OA7

0.869
0.869
0 328

21.1'l
21.21

0.00@01
1230

12

0.000001
93.7

0.0651
184.3

92.
't8.

21.

21.
21.

53.
81

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 950/6 UCL'

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)'
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Risk-Based Remedies

RBR Consultiag, Iac.

APPENDIX 8.2.2
STAISNCS FOR SURFACE AND SUBSURFACE SOIL - CENTRAL AREA

Clean Harbors Kansas, LLC- Wichita, Kansas

o

units ln mg/t(g.

Number of Valid Data
Number of Distincl Delected Data

Raw Statistics
Minimum Detected

Maximum Detecled
Mean of Detected

SD of Detected
Minimum Non-Detect

Maximum Non-Detec,t

Data have multiple DLs - Use of KM Method is remmmended
all methods (exept KM, DLt2. and ROS Methods),

< Largest ND are treated as NDs

Nomal DiBtribution Test with Detected Values Only
Shapirc Vvitk Test Statistic

5% Shapiro V\iilk Critic€t Vatue
Data not Nomal at 5oi6 Significance Level

Assuming Nomal Distribution
DU2 Substitution Method

Mean
SD

950/6 Dtf2 (t) UCL

Maximum Likelihood Estimate(MlE) Method
IilLE method falled to converge prcperly

Gamma Distribution Test with Detected Values Only
k star (bias 6rected)

Theta Star
nu star

A-D Test Statistic
5% A-D Criti€t Vatue

K-S Test Statistic
5016 K_S CritiGlValue

Data not Gamma Distributed at 5olo Significance Level

Assumlng Gamma Distribution
Gamma ROS StatistiG using Extrapolated Data

Minimum
Maximum

Mean
Median

SD
k star

Theta star
Nu slar

AppChi2
9506 Gamma Apprcximate UCL (Use when n >= 40)

95% Adjusted camma UCL (Use when n < 40)
DU2 is not a recommended method,

o.147
57.71

3.517

Data Distribution Test with Detecled Values Only
Data do not follow a Discemabte Distribution (0.05)

2.71A
0.892
0.892
o.274

Number of Detected Data
Number of Non-Detec{ Data

Percent Non-Detects

Log{ranstomed Slatistics
Minimum Deteded
Maimum Detecied

Mean of Detectad
SD of Detected

Minlmum Non-Detect
Maximum Non-Deted

Number treated as Non-Detecl
Number treated as Detected

Single DL Non-Detect per@ntage

Lognomal Distribution Test wlth Detected Values Only
Shapiro Witk Test Statistic

50/6 Shapiro Vvitk Criti€t Vatue
Data not Lognomal at 50/6 Signlficance Level

Assuming Lognomal Distribution
DL/2 Substitution Method

Mean
SD

95% H-Slar (DL/2) UCL

Log ROS Method
Mean in Log Sele

SD in Log Scate
Mean in Original Scate

SD in Original SGte
9506 t UCL

95% Perentile Bootstrap UCL
95% BCA B@tstEp UCL

950/6 H-UCL

Nonparametric Statistics
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
95% KM (t) UCL
95% KM (z) UCL

95% KM (jackknife) ucL
95% KM (bootstmp t) UCL

95% KM (BCA) UCL
950/6 KM (Perentile BootstEp) UCL

950/6 KM (Chebyshev) UCL
97.50/6 KM (Chebyshev) UCL

990/6 KM (Chebyshev) UCL

to lhe user to select the most appropriate 950/o UCL-
summarized Singh, Maichle, (2006).and Lee

General StatiEtica
176

11

93.

-70.00091
98.7

8.458
2A.43

0.0018
0.33

0.34
0.859

-'1.

UCL Statistics

0.581
7.441
1.508

N/A

1.1

7.M1

1.701

7

0.00000.1

98.7
1.299

0.000001
7.67

o.o7u
,16.56

2.1

2.166

Note: Suggestions regarding selection a 95% UCL are provided helpthe of
These recommendations are based upon the results of the simulation studies

the to
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Risk-Based Remedies

RBR Consultiag' Inc.

APPENDIX 8.2.2

STANSICS FOR SURFACE AND SUBSURFACE SOIL - CENTRAL AREA

Clean HarboE Kansas, LLC' Vuichita, Kansas
o

o

o

units in mgfl(g.

Number of Valid Oata

Number of Distinct Detecled Data

Raw Statistics
Minimum Detecled

Maximum Deteded
Mean of Oetecled

SO of Detected
Minimum Non-Deiect
Maximum Non-Detecf

Data have multiple DLs - Use of KM Method is re@mmended

all methods (except KM. DL/2. and ROS Methods),
< Largest ND are treated as NDs

Normal Distribution Test with Detected values Only
ShaPio Wlk Test Statistic

5% ShaPiro Wlk Ctiti€lValue
Data not Nomal at 5% Significance Level

Assuming Nomal Distribdion
DU2 Substitution Method

Mean
SD

95% Dt/2 (t) ucl

Maximum Likelihood Estimate(MLE) Method

MLE mettod failed to converge prcPerly

Gamma Distribution T6t with Detected Valu€ Only
k star (bias @recied)

Theta star
nu stat

A-O Test Statistic
5016 A-D Critical Value

K-S Test Statistic
5'/6 K-S Criti€l Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statisli6 using Exrapolated Data

Minimum
Maximum

Mean
Median

SD
k star

Theta star
Nu star

APPChi2

950/6 Gamma Approximate UCL (Use when n >= 40)

950/6 Adjusted Gamma UCL (Use when n < 40)

DU2 is not a recommended method.

Note: Suggestions regarding the selection
These recommendations are based upon

For

Waming: There are only 6 Detected Values in this data

Note:ltshouldbenotedthateventhoughbootstraPmaybepertomedonthisdataset
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 1O-1S or more distinct obseruatlons for accurate and meaningful results.

Number of Detecied Data

Number of Non-Detest Oata
Perent Non-Detecis

Log{ransfoamed Stadstica
Minimum Deteded
Milimum Delecled

Mean of Detected
SD of Oetected

Minimum Nm-Deted
Maimum Non-Deted

Numbet treated as Non-Detect
Number treated as Detecled

Single DL Non-Detect Perentage

A$uming Lognomal Disttibution
DU2 Substitution Method

Mean
SD

950/6 H-Stat (DU2) UCL

Log ROS Method
Mean in Log Sele

SD in Log S€le
Mean in Original S€le

SD in Original S€le
95% t UCL

95% Perentile Bootstrap UCL
95% BCA BootstEp UCL

95% H-UCL

Data Distdbution Test with Detected Values Only

Data do not follow a Discemable Distribution (0.05)

Nonpanmetric Statistica
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
95% KM C) UCL

9506 KM (z) UCL
95% KM (,ackknife) ucl

950/6 KM (bootstEP t) UCL
950/5 KM (BCA) UCL

95% KM (Perentile BootstEP) UCL

95% KM (Chebyshev) UCL

97.5or KM (Chebyshev) UCL

990/6 KM (Chebyshev) UCL

Genenl Slatistics
176

6

0.0037
179

29.A4
73.O7

0.0018
3.74

5.
-3.
4.'11

1.31

UCL Statbtics

0.496
0.788

1.O32
13.49
2.714

Lognomal Dlstribution Test with Det*ted Values Only
ShaPiro Vvilk Test Statistic

50,6 ShaPiro Wilk Criti€lValue
Data not Lognomal at 5% Signiticance Level

1.

N/A

the user

o.172
173.7
2.62

1.453
0.836
0.836
0.368

0.000001
179

1.O17

0.000001
13.49

0.0662
'15.37

1.O21

1.1 1

.93'l7
1

1

7
1

1.74
1.788

of a 950,6 UCL are provided to help the user to selecl the most approPriate 950/6 UCL'

theresultsofthesimulationstudiessummarizedinSingh,Maichle,andLee(2006)'

Appx B-2-2 Central Area - All Soil Stats Page 3 of 12 2D7t2014



o
Rbk-Based Remedies

RBR Consultlng, Iac.

APPENDIX 8.2.2
STATISNCS FOR SURFACE AND SUBSURFACE SOIL . CENTRAL AREA

Clean Harborc Kansas, LLC- Wichita, Kansas

o

units in mg/kg.

Number of Valid Data
Number of Distincl Detected Data

Raw Statistica
Minimum Detecled

Maximum Oetected
Mean of Detected

SD of Detected
Minimum Non-Detecl

Maximum Non-Delect

Data have multiple DLs - Use ot KM Method is remmmended
all methods (except KM, DL,/2, and ROS Methods),

< Largest ND are treated as NDs

Nomal Dlstribution Test with Det*ted Values Only
LilliefoE Test Statistic

50/6 Lilliefors Critiel Value
Data not Normat at 5% Significance Level

Assuming ilomal Distdbution
DU2 Substitution Method

Mean
SD

95% DL/2 (t) UCL

Maximum Likelihood Estimate(MlE) Method
MLE yiel& a negative mean

Gamma Distrlbution Test wilh Detected Values Only
k star (bias corected)

A-D Test Statistic
5016 A-D Criti€l Value

K-S Test Statstic
5% K-S CriticalValue

Data not Gamma Distributed at 5% Sagnificance Levet

Asuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data

Minimum
Maximum

Mean
Median

SD
k star

Theta star
Nu star

AppChi2
95% Gamma Approximate UCL (Use when n >= 40)

95% Adjusted camma UCL (Use when n < 40)
DUz is not a recommended method.

Number of Detected Oata
Number of Non-Detecl Data

Pe@nt Non-Detects

Log+ra nsf ormed Statistics
Minimum Detecled
Maimum Detected

Mean of Detected
SD of Oeteded

Minimum Non-Detect
Maimum Non-Deted

Number treated as Non-Detecl
Number feated as Oetected

Single DL Non-Detecl Peentage

Lognomal Distdbutaon Test with Detected Values Only
LiiliefoB Test Statistic

5% Liliefors Criticat Vatue
Data not Lognomal at 5./6 Significance Level

Assuming Lognomal Distribution
DL/2 Substitution Method

Mean
SD

95% H_Stat (DL/2) UCL

Log ROS Method
Mean in Log Sele

SD in Log S€te
Mean in Original S€le

SD in Originat Sc€te
95% t UCL

95% perentite Bootstrap UCL
95% BCA Bmtstrap UCL

95% H-UCL

Data Diskibuuon Test with Detected Valus Only
Data do not follow a Discemable Distribution (O.O!)

Nonparametdc Statistics
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
95% KM (t) UCL
9s% KM (z) UCL

95% KM oackknife) UCL
95% KM (bootstrap 0 UCL

95% KM (BCA) UCL
950/6 KM (Percentite BootstEp) UCL

950/6 KM (Chebyshev) UCL
97.50/6 KM (Chebyshev) UCL

99% KM (Chebyshey) UCL

General Statlstics
176
ua

0.0009
84t|

14.67
74.'l

o.0027
23.1

-7.
6.

-0.

-5.91
3.'t

UCL Statistics

89.

0.

-1

oA22
0.0716

12.82
69.23
21.45

N/A

-,1

21

24.21

Theta Star
nu star

o.212
69.2

64 86

7.259
0.908
0.908

0.0837

0.000001
848

12.75
0.138
69.23
0.154
u.73

21

18.1

Note: Suggestions regarding the selection a 95% UCL ate provided the uset select the most appropilate 950/r UCL.
of to

These recommendations based upon the rcsults of the simulation summarized Singh, Maichle, and Lee (2006).studies
user

o
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Risk-Based Remedies

RBR Consultiag, Inc.

APPENDIX 8.2.2

STATISTICS FOR SURFACE AND SUBSURFACE SOIL - CENTRAL AREA

Clean Harbors Kansas, LLC- Wichita, Kansas

o

o

o

units in mgftg.
General Statistics

176
15

Number of Valid Data

Number of Distinct Detecred Data

Number of Detec{ed Data

Number of Non-Oetec-t Data
Pe@nt Non-Detecls

161

91

Raw Statistics Log.transf ormed Staustic
Minimum Detected
Milimum Oetected

Mean of Oetecled
SD of Deteded

Minimum Non-Deteci
Maximum Non-Detecl

Minimum Detected
Maimum Oeteded

Mean of Delecled
SO of Detecled

Minimum Non-Detec{
Maimum Non-Detec{

0.0019
313

21.4'l
80.68

o.oo27
0.67

Data have multiple DLs - Use ol KM Method is re@mmended Number treated as Non-Detecl
Number treated as Detacled

Single OL Non-Detecl PercentageFor all methods (exEPt KM, DL/2, and ROS N,ethods),
< Largesl ND are treated as NDs

UCL Statistlcs
Lognormat Distribution Test with Detected Values Only

ShaPiro Vvilk Test Statistic

50,6 ShaPiro Wlk Criti€l Value

Data not Lognomal at 50/6 Signiticance Level

Nomal Distribution Test with Det*ted Valu6 Only
Shapiro VVilk Test Statistic

50,6 ShaPiro Vvilk Critical Value

Data not Nomal at 5% Significance Level

o.294
0.881

0.

0.881

Asuming Nomal Distribution
DU2 Substitution Method

Mean
SD

950,6 DLr2 (t) UCL

1.833
23.59
4.774

Asuming Lognomal Distribution
DU2 Substitution Method

Mean
SD

95% H-Stat (DU2) UCL 0.01

Maximum Likelihood Estimate(MLE) Method

ItrLE yields a negative me.n
N/A Log ROS Method

Mean in Log Scale
SD in Log S€le

Mean in Original S€le
SD in Original S€lo

9506 t UCL
95% Perentile B@tslraP UCL

95% BCA Bootstrap UCL
95% H-UCL

Gamma Distribution Test wfth Detected Values Only
k star (bias @trecled)

Theta Star
nu star

0.149
143.5
4.476

Data Distrlbudon Test with Detected Values Only
Data do not follow a Discemable Distribution (0.05)

A-D Test Statistic
5% A-D Criti€l Value

K-S Test Statislic
5oi6 K-S Critiel Value

Data not Gamma Distributed at 50/6 Significance Level

3.226
0.901
0.901
o.244

Nonpanmet.ic Statistica
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
95% KM (t) UCL
95% KM (z) UCL

95% KM (jackknife) UCL

950,6 KM (bootstrap 0 ucL
95% KM (BCA) UCL

950/6 KM (Percentile Bootstrap) UCL

950/6 KM (Chebyshev) UCL

97.5% KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

Assumlng Gamma Distrlbution
Gamma ROS Stiatisti6 using ExtEpolated Data

Minimum
Maximum

Mean
Median

SD
k star

Theta slar
Nu star

APPChi2

95% Gamma Apprcximate UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Note: DU2 is not a rccommended method.

4.

0.000001
3t3

1.825
0.000001

23.59
0.0661

27.6

3.1
3.209

Suggestions regarding the selection 95% UCL are provided help the user select the most appropriate 95"/o UCL.
Note:

studies summarized tn Singh, Maichle, and Lee (2006).
These recommendations are based upon the results ol the simulation

For the to consult a

Appx B-2-2 Central Area - All Soil Stats Page 5 of 12 2t2712014



o
RBR Consulting, Inc.

APPENDIX B-2-2
STATISTCS FOR SURFACE AND SUBSURFACE SOIL. CENTRAL AREA

Clean Harbors Kansas, LLC- Wichita, Kansas

o

o

unlts in mgI(g.

Number of Valid Data
Number of Distincl Detecled Data

Genenl Statistics
176
132

Number of Detected Data
Number of Non-Detect Data

Perent Non-Detecls 21

Raw Statistica Log-transfomed Staff stics
Minimum Deteded
Maimum Detecled

Mean of Deteded
SD of Detecled

Minimum Non-Detecl
Maimum Non-Delect

Minimum Detected
Maimum Deteded

Mean of Detected
SD of Detected

Minimum Non-Detect
Maximum Non-Detecl

0.00067
29.3

2.U5
4.943

o.oo27
23.1

-7

27

Noter Data have multaple DLs - Use of KM Method is recommended Number feated as Non-Detect
Number tr€aled as Delecled

Single DL Non-Detect Pe@ntage

all methods (except KM. DL/2, and ROS Methods),
< Largesl ND are treated as NDs

UCL Statlstics
Normal Distribution Test with Detected Values Only Lognormal Dlstribution Test with Detected Values Only

LilliefoE Test Statistic
5% Liiliefors Critiet Value

Data appear Lognomal at 5% Signmcance Level

Lifliefors Test Statistic
5% Li[iefors CritiEt Vatue

Data not Nomal at 5% Signiricance Level

0.367
o.o754

Assumlng Nomal Distribution
DU2 Substitution Method

Mean
SD

95% DL/2 (t) UCL

1.676
4.513
2.23A

Asuming Lognomal Distribution
DLr2 Substitution Method

Mean
SD

950/6 H-Stat (DL/2) UCL
2.

Maximum Likelihood Estimate(MLE) Method
MLE method failed to converge properly

N/A Log ROS Method
Mean in Log S€la

SD in Log S€te
Mean in Original S€le

SD in Original Sele
95% t UCL

95% Perentile Bootstrap UCL
95% BCA B@tstmp UCL

95% H-UCL

2.1
2.

Gamma Distributlon Test w'ith Detsted Valu€ Only
k star (bias @rected)

Theta Star
nu star

0.259
7.903
71.43

Data Distdbution Test with Detected Values Only
Data appear Lognomal at 5% Significance Level

A-D Test Statislic
50,6 A-D Criti€t Vatue

K-S Test Statistic
50/6 K-S Crit€tVatue

Data not Gamma Distributed at 5% Significance Level

5.U2
0.886
0.886

o.o872

Nonpanmetric Statistics
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
95% KM (t) UCL
95% KM (z) UCL

95% KM 0ackknife) ucl
950/6 KM (bootstBp 0 UCL

95% KM (BCA) UCL
95% KM (Perentile BootstEp) UCL

9506 KM (Chebyshev) UCL
97.50/6 KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

Asuming Gamma Distdbution
Gamma ROS StatisliG using Extrapolated Data

Minimum
Maximum

Mean
Median

SD
k star

Theta star
Nu star

AppChi2
950/6 Gamma Approximate UCL (Use when n >= 40)

950/6 Adiusted Gamma UCL (Use when n < 40)
Note; DUz is not a rccommended method.

2.171
2.1
2.171

0.00000,1

29.3
'1.604

0.0329
4.454
0.154
10.43

2.1

J.

54.1

38.21
2.271
2.27A

Note: Suggestions regarding the selection of 95% UCL are provided to help the user to select the most appropriate 950i UCL.
These recommendations are based upon the results of the simulation studies summarized tn Singh, Maichle, and Lee (2006).

For want to
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Risk-Based Remedies

RBR Consultlng' Inc.

APPENDIX B.2.2

STATISTICS FOR SURFACE AND SUBSURFACE SOIL. CENTRAL AREA

Clean Harbors Kansas, LLC- l,Uichita, Kansas
o

o

o

unlts in mgJkg.

Nomal Distribution Test with Detected ValuB Only
ShaPirc Wilk Test Stalistic

5% Shapio V\4lk Criti€l Value

Data not Nomal at 5% Signiticance Level

Asuming Normal Dlstributlon
OL,/2 Substitution Method

Mean
SD

9s% oL/2 (t) ucL

Maimum Likelihood Estimale(MLE) Method

tiLE method failed to converge prcpedy

Gamma DEtribtrtion TEt with Detected Values Only
k star (bias @recied)

Theta Star
nu star

A-D Test Statistic
5% A-D Critical Value

K-S Test Stat stic
50/6 K-S Critiel Value

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statisti6 using EnEpolated Data

Minimum
Maximum

Mean
Median

SD
k star

Theta star
Nu star

APPChi2

95% Gamma Appmimate UCL (Us when n >= 40)

95% Ad.,usted Gamma UCL (Use when n < 40)

: DU2 is not a recommended method.

Note: Suggeations regarding the selection
These recommendations are based upon

For

Number of Deteded Data
Number of Non-Detect Data

Per@nl Non-Detects

Log-transformed Statistics
Minimum Deteded
Maimum Detecled

Mean of Detecled
SO of Detecled

Minimum Non-Detec{
Maimum Non-Deted

Number treated as Non-Detecl
Number treated as Detecled

Single DL Non-Detecl Perentage

Lognomal Distributlon Test with Detected Values Only
Shapiro Wilk Test Statistic

5% Shapiro Vvilk Criti€l Value

Data appear Lognomal at 5% Significance Level

Assumlng Lognormal Distribution
DU2 Substitution Method

Mean
SD

95% Hstat (DL/2) UCL

Log ROS Method
Mein in Log S€le

SD in Log S€le
Mean in Original S€le

SD in Original S€le
95% t UcL

95% Perentale B@tslrap UCL
950/6 BCA B@tstrap UCL

95% H-UCL

Data Distribution Test with Detected Values Only

Data appear Gamma Distributed at 5% Signiticance Level

Nonpanmetric Statistica
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
9506 KM (t) UCL
95% KM (z) UCL

95% KM (jackknife) UCL

95% KM (bootstrap t) UCL
9506 KM (BCA) UCL

95% KM (Percentile BootstraP) UCL
95on KM (Chebyshev) UCL

97.5oi KM (Chebyshev) UCL
99% KM (ChebysheY) UCL

Number of Valid Data

Number of Oistinct Detected Data

Raw Statistics
Minimum Detected
Maimum Oeteded

Mean of Detecled
SD of Detected

Minimum Non-Detect
Maximum Non-Deted

Geneml Statis$cs
176

7

0.0014
o.277

0.0486
0.1 02

0.0018
23.1

4.

3.

Data have muttiple DLs - Use of KM Method is reommended

For all methods (except KM, DL/2. and ROS Methods),

Obs€ruations < Largest ND are lreated as NDs

Waming: There are only 7 Detected Values in this data

Note: lt should be noted that even though bootstrap may be Perfomed on this data set

the resulting calculations may not be reliable enough to draw Gonclusions

It is rccommended to have 10-15 or morc distinct obseruations for accunte and meaningful rcsults.

UCL Statistica

0.55

o.o771
0.873
0.186

0.803

N/A

0.317
0.154
4.43'l

0.0134

user

0.727
o.77
o.77

0.332

0.000001
o.277

0.00923
0.000001

0.0248
0. t38

0.0668

0,0051

o.o21

o.o2'11
0.001

0.00651

o 011

of a 95% UCL are prcvided to help the user to select the most appropriate 95% UCL'

the resufts of the simulation studies summarlzed in Singh, Maichle, and Lee (2006)'
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o
RBR Consulting, Inc.

APPENDIX B-2.2
STATISNCS FOR SURFACE AND SUBSURFACE SOIL - CENTRAL AREA

Clean Harbos Kansas, LLC- Wichita, Kansas

o

units in mgftg.

Number of Valid Data
Number of Distincl Detected Data

Raw Statastics
Minimum Detected
Maximum Deteded

Mean of Detected
SD of Detected

Minimum Non-Detecd
Maximum Non-Detect

Data have multiple DLs - Use of KM Method js reommended
all methods (exept KM, DLt2, and ROS Methods),

< Largest ND are treated as NDs

Nomal Dastribution Test wlth Detected Values Only
Shapip Vvitk Test Statistic

5% Shapiro Wtk Criti€tVatue
Data not Nomal at 50/6 Significance Level

Assuming Nomal Distribution
DU2 Substitrrtion Method

Mean
SD

95% DU2 (r) UCL

Maximum Likelihood Estimate(MlE) Method
MLE method failed to converge prcperly

Gamma Distribution Test with Detected Valuos Only
k star (bias corected)

Theta Star
nu star

A-D Test Statistic
5% A-D Critic€l Value

K-S Test Statistic
5% K-S Criti€lVatue

Data appear Gamma Distributed at 5% Signiftcance Level

Assuming Gamma Distribution
Gamma ROS StatistiG using ExtEpolated Data

Minimum
Maximum

Mean
Median

SD
k star

Theta star
Nu star

AppChi2
95% Gamma Apprcximate UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)
DU2 is not a recommended method.

Waming: There are only I Detected Values in this data
Note: rt shoutd be noted that even though bootstrap may be perfomed on this data set

the resulting calculations may not be reliable enough to draw conclusions
It is rccommended to have 'lo-is or more distinct obseryations f;r accumte and meaningful results.

UCL Statistics

Numbsr of Detected Oata
Number of Non-Detect Data

Perent Non-Delecls

Log-tmnsfomed Staff stics
Minimum Detedod
Maimum Detecled

Mean of Detec{ed
SD of Detected

Minimum Non-Detect
Maimum Non-Deted

Number trealed as Non-Detec{
Number treatod as Detected

Single DL Non-Detecl Per@ntage

Lognomal Distribdion Test with Detected Valu$ Only
Shapiro Witk Test Statistic

50/6 Shapiro Witk Criticat Value
Data appear Lognomal at 5% Significance Level

Assuming Lognomat Distribuuon
DU2 Substitution Method

Mean
SD

9506 H-Stat (DU2) UCL

Log ROS Method
Mean in Log Sele

SD in Log Sete
Mean in Original S€le

SD in Originat Scate
95% t UCL

95% Perentile Bootstrap UCL
95% BCA Bootstrap UCL

950n H_UCL

Nonpammetric Statistics
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
95% KM (t) UCL
9s% KM (z) UCL

95% KM oackknife) ucL
95oi5 KM (bootstrap 0 UCL

9506 KM (BCA) UCL
95% KM (Percentile Bootstmp) UCL

95% KM (Chebyshev) UCL
97.5on KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

General Statistics
93

0.0208
o.234

0.0647
0.o72

0.0053
0.38

-1

0.668
0.8't8

0.0977
o_o27

o.102 o.1 l

N/A

1.033
0.0626

16.53

Data Distrlbution Test with Detected Valus Only
Data appear Gamma Distributed at g% Signiticance Level

0.67
0.728
o.72A
0.299

0.000001
o.2u

0.0494
0.0403
0.0482

0.246
o.201

o.o723
o.o72a

0

0.

Note: Suggestions regarding the selection a 9502 UCL are provided help the user to select the most appropiate 950h UCL.These recommendations are based upon the results of the simulation studies summarized tn Singh, Maichle, Lee (2006).and
want

o
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unit3 ln mgy'kg.
Genenl Slatisti6

26.5
93.5

60
47.9

210

29.78
20.45
33.94

Number of Valid Data

Number of Distinct Detected Data

Raw S:tatiBtics
Minimum Detected
Maximum Deteded

Mean of Oetecled
SD of Detected

Minimum Non-Detect
Maximum Non-Detect

Number of Detecded Data

Number of Non-Detec{ Data
Per@nt Non-Detecls

Log{nnsfomed Statisti6
Minimum Deteded
Maimum Detected

Mean of Oeteded
SD of Detected

Minimum Non-Deted
Maximum Non-Deted

Number treated as Non-Detecl
Number treated as Detec{ed

Single DL Non-Deteci Per@ntage

Asuming Lognomal Distribution
DU2 Substitution Method

Mean
SD

95% H-Stat(DU2)UCL

Log ROS Method
Mean in Log S€le

SD in Log S€le
Mean in Original S€le

SD in Original S€le
950/6 t UCL

95% Perentile B@tstrap UCL

950,6 BCA B@tstraP UCL
950/6 H-UCL

Data Disttlbution Test with Detec'ted Valus Only

Data do not rollow a Discemable Dlstribution (0.05)

Nonpammetric Statistica
Kaplan-Meier (KM) Method

Mean
SD

SE d Mean
95% KM (t) UCL
95% KM (z) UCL

95% KM (,ackknife) UCL
95% KM (bootstmp 0 ucL

95% KM (BCA) UCL

95% KM (Perentile BootstEP) UCL

95% KM (Chebyshev) UCL
97.50,6 KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

a

97.01

Note: Data have multiple DLs - Use of KM Method is re6mmended

all methods (exept KM, DLl2, and ROS Methods)'
< Largest ND are treated as NDs

Nomal Disttibution Test wfth Detected Values Only
Shapirc Wlk Test Statistic

5% Shapirc Vvilk Criti€l Value

Dala not Nomal at 5% Significance Level

A$uming Nomal Distribution
DL/2 Substitution Method

Mean
SD

95% OU2 (t) UCL

Maximum Likelihood Estimate(MLE) Method

MLE method failed to converge prcperly

Gamma Distribution Test with Detected Values Only
k star (bias @recled)

Theta Star
nu star

A-D Test Statistic
5% A-O Critiel Value

K-S Test Statistic
5% K-S CriticalValue

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Dastribution
Gamma ROS Statislics using ExtraPolated Oata

Minimum
Maimum

Mean
Median

SO

k slar
Theta star

Nu star
Appchi2

950,6 Gamma Apprcximate UCL (Use when n >= 40)

95% Adiusted Gamma UCL (Use when n < 40)

DU2 is not a recommended method.

Note: Suggestions rcgarding the selection
These recommendations are based upon

For

Lognomal Distrlbution Test with Detected Values Only
Shapiro Wilk Test Statistic

50,6 Shapirc Wilk CritielValue
Data not Lognomal at 5% Significance Level

Waming: Data set has only 2 Distinct Detected Values'

ThismaynotbeadequateGnoughtocomputemeaningfulandreliableteststatisticsandestimates.
The prciect Toam may decide to use altemaiive site specific values to estimate environmental parametes (e.g', EPC, BTv)'

unless Data Quality obistives (DQO8) have been mct, it is suggested to collect additional ob*ruations'

The number ot detected data may not be ;dequate enough to Perfom GOF tests, bootstrap, and ROS methods'

Those methods will return a'N/A'value on your outPut disPlay!

It is nece$ary to have 4 or morc Distinct Valu6 for bootstrap metlrods'

Homver, rcsuits obtained using 4 to I distinct values may not be rcliable'

It is recommended to have iO to 15 or more observations for accunte and meaningful rcsults and estimates'

UCL Statistics

N/A
N/A

N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A

27

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

42.41

N/A

of a 95% UCL are provided to help the user to select the most approptiate 95% UCL'

theresuhsofthesimu|ationstudiessummarizedinsingh.Maichle,andLee(2006).
user

RBR Consultiag' Inc.

APPENDIX B-2.2

STATISTICS FOR SURFACE ANO SUBSURFACE SOIL - CENTRAL AREA

Glean Harbors Kansas, LLC- Wichita, Kansas
o

o

o
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o

o

Risk-Based Remedies

RBR Consulting, Inc.

APPENDIX 8.2.2
STA'I]STICS FOR SURFACE AND SUBSURFACE SOIL. CENTRAL AREA

Clean Harbos Kansas, LLC- Wichita, Kansas

o

waming; only one distinct data value was detectedl Proucl (or any other softwarc) should not be used on such a data settIt is suggeated to uso altemative site specitic values dstermined by the Project ream to esti;ate environmental parameteE (e.g., Epc, BTV).

units in mgI(g.

98.51

for was

Genenl Statistica
67

1

Number of Detected Data
Number of Non-Detect Data

Per@nt Non-Detects

Number of Valid Data
Number of Distincl Detecled Data

Appx B-2-2 Central Area - A[ Soit Stats Page 10 ot 12
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Risk-Based Rem€dies

RBR Consultiag' Inc.

APPENDIX 8.2-2

STANSICS FOR SURFACE AND SUBSURFACE SOIL - CENTRAL AREA

Clean Harbo6 Kansas, LLC- Wichita, Kansas
o

o

o

unit3 in mgftg.

Number of Valid Data

Number of Oistincl Detected Oata

Raw Statistica
Minimum Detec{ed
Maximum Deteded

Mean of Detecled
SD of Oetecied

Minimum Non-Detecl
Muimum Non-Detec{

Data have multiple DLs - Use of KM Method is reommended

all methods (except KM. DU2, and ROS Methods),
< Largest ND are treated as NDs

Normal Distribution Test with Detected Values Only
Lilliefors Test Statistic

5016 Lilliefors Criticl Value

Data not Nomal at 5% Signaticance Level

Assuming Nomal Distribution
DU2 Substitution Method

Mean
SD

95% DL.2 (t) UCL

Maximum Likelihood Estimate(MLE) Method

lilLE method failed to converge prcpcrly

Gamme Distribution TBt with Deteted Values Only
k star (bias @rected)

Theta Star
nu star

A-D Test Statistic
5% A-D Criti€l Value

K-S Test Statistic
5% K-S CritielValue

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distlibutlon
Gamma ROS Statisti6 using ExtEpolated Data

Minimum
Maximum

Mean
Median

SD
k star

Theta star
Nu star

APPChi2

950/6 Gamma Approximate UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Us when n < 40)

DU2 is not a recommended method'

Note: Suggestions regarding the selection of
These recommendations are based upon the rcsults of the

8.808

95% provided to help the userUCL are
simulation studies summarized

Number of Detecled Data

Number of Non-Detecl Oata
Psrent Non-Detecls

Log-tmnstotmed Statistica
Minimum Deteded
Maimum Detec{ed

Mean of Detected
SO of Detected

Minimum Non-Deteci
Maimum Non-Deted

Number treated as Non-Oetect

Number treated as Detesled

Single DL Non-Detesl Perentage

Lognomat Distribttion Test with Detected Values Only
LilliefoB Tes{ Statistic

5% Lillielors Criti€l Value

Data not Lognomal at 5% Signi{icance Level

Asuming Lognomal Distribution
DU2 Substitution Method

Mean
SD

95oi H-Stat (DL,/2) UCL

Log ROS Method
Mean in Log S€le

SD in Log S€le
Mean in Original S€le

SD in Original S€le
950/6 t UCL

95% Per@ntile B@tstraP UCL
95% BCA B@tstEP UCL

9so6 H-UCL

Dat Disttibution Test with Detec{ed Valu6 Only

Data do not follow a Discemable Distribution (0.05)

Nonpanmetdc StatisUG
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
950/6 KM 0) UCL
9s% KM (z) UCL

950/6 KM 0ackknife) UCL

950,6 KM (bootstEp t) ucl
95% KM (BCA) UCL

95% KM (Perentile BootstEp) UCL

950,6 KM (Chebyshev) UCL

97.5% KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

to select the most appropriate 950/6 UCL.

ceneral Slatistics
95
53

0.56
176

7.359
'17.98

2-2
41

4.21

0.601

3.71

6.921

7.1

UCL Statistica

0.
o.424

0.0929

7.301
17.68
10.31 7

IVA

0.61

17
10.

1.571
4.685
285.8

'11.35

o.77
o.77

0.0953

0.000001
176

7.124
5.4

17.64
o.737
9.666
140.1

17

10.1
10.

10.1

10.

25.

tn Singh, Maichle, and Lee (2005).

want statistician.

Appx B-2-2 Central Area - All Soil Stats Page 'l l of 12
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o
Risk-Bassd Remedi6
RBR Consultlng, Inc.

APPENDIX B-2-2
STAIISTICS FOR SURFACE AND SUBSURFACE SOIL. CENTRAL AREA

Clean Harborc Kansas, LLC- Wichita, Kansas

o

o

units in mgftg.

Number of Valid data
Number ot Distinct Detected Dala

Genonl Statistica
95
a2

Number of Delecled Oata
Number of Non-Detect Data

Perent Non-Detects

Raw Statistics Log{ransfomed Statistics
Minimum Deleded

Maximum Detected
Mean of Detecled

SD of Deteded
Minimum Non-Detect

Maximum Non-Detect

Minimum Detected
Maimum Detected

Mean of Detected
SD of Detecled

Minlmum Non-Detect
Maximum Non-Detec{

2.1
813

47.34
105.4

4.1
4.1

0.

3.
701

1.41
1.41

UCL Statistlca
ilormal Dist.ibution T*t with Detected Values Only Lognomal Distribution Test with Dotsted Values Only

Lifiiefors Test Statistic
5% Li[iefors Criti€t Value

Data not Nomal at 5% Significance Level

0.334
0.0914

Liltiefoc Test Statistic
5% Lifliefors Criticat Vatue

Data not Lognomal at 5% Significance Level

0.1

Asuming Nomal Distribution
DL/2 Substitution Method

Mean
SD

95% DU2 (r) UCL

Maximum Likelihood Estimate(MLE) Method
Mean

SO
950/6 MLE (t) UCL

95% MLE Cnku) UCL

46.91
105

64.8

Assuming Lognomal Dlstribution
DU2 Substitution Method

Mean
SD

95% H-Star (DU2) UCL

3.

43.92
't07.3

62.21
60.37

Log ROS Method
Mean in Log Sete

SD in Log S€te
Mean in Original S€le

SD in Originat S€te
9506 t UCL

950/5 Percentile Bootstrap UCL
95% BCA B@tstEp ucl

950/6 H UCL

3.1

u.

49.51

Gamma Distribution Test with Detected Valu$ Only
k star (bias 6nected)

Theta Star
nu star

0.803
58.99

'l5l

Data Distrlbution Test with Detected Values Only
Data do not follow a Dlscemable Distribdion (O.OS)

A-O Test Statistic
5% A-D Critical Value

K-S Test Statistic
5% K-S Critical Value

7.202
0.7s,
o

Data not Gamma Distributed at 506 Significance Level SE of Mean
950/6 KM C) UCL
95% KM (z) UCL

95% KM (iackknife) UCL
95% KM (bootstEp t) ucL

950/6 KM (BCA) UCL
950/6 KM (Perentite Bootstrap) UCL

95% KM (Chebyshev) UCL
97.50/6 KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

10

Assuming Gamma Dist.ibution
Gamma ROS Statisti6 using Extmpolated Data

Minimum
Maximum

Mean
Median

SD
k star

Theta star
Nu star

AppChi2
95% Gamma Approximate UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)
DU2 is not a recommended method.

0.000001
813

46.88
16.8
'105

0.669
70.08
127.1

102.1
58.39
58.58

67

11
't54.

Potential UCLS to Use
950/6 KM (Chebyshev) UCL

Nole: Suggestions regarding the selection of 95% UCL are provided hetp the user select the most appropriate 95% UCL.Theae recommendations ara based upon the results the simulation studies summarized Singh, Maichle, and Lee (2006).
For uaer
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units in mgrkg.

Number of Valid Data

Number of Dis{inct oetecied Data

Raw Slatistics
Minimum Deteded
Maimum Detecled

Mean of Detecled
SD of Detected

Minimum Non-Deted
Maimum Non-Detecl

General Statistica
61

8

Number of Oetecled Data

Number of Non-Deted Data
Pecnt Non-Detecls

0.0017
u.4

6.915
11.97

0.00'18
0.008

Log-traffi iormed Statistica
Minimum Oeteded

Maximum Detecled
Mean ot Detecled

SD of Detected
Minimum Non-Deteci
Maximum Non-Deted

Number treated as Non-Deted
Number trealed as Deteded

Single DL Non-Detect Perentage

6.

90.

Data have multiple DLs - Use of KM Method is re@mmended

For all methods (exePt KM, OU2. and ROS Methods),

Obseryations < Largest ND are treated as NDs

Waming: There are only 8 Detected Values in this data

Note: lt should be noted that even though bootstnp may be pelfomed on this data set

the resutting calculations may not be reliable enough to draw conclusions

It is rccommended to have t0-15 or morc distinct obseruations for accurate and meaningful r6ults.

Nomal Distribtttion TBt with Detected Values Only
ShaPiro VMlk Test Statistic

50/6 Shapirc Wlk Critiel Value

Data not Normal at 5% Signlficance Level

Assuming Nomel Distrlbution
DL/2 Substitution Method

Mean
SD

95% DL/2 O UCL

Maimum Likelihood Estimate(MLE) Method

MLE yields a negative mean

Gamma Distribution Test with Detected Valu6 Only
k star (bias @rected)

Theta Star
nu star

A-D Test Statistic
5% A-D Criti€l Value

K-S Test Statistic
5% K-S Criti€l Value

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Dlstribution
Gamma ROS Statis,ti6 using ExtEpolated Data

Minimum
Maimum

Mean
Median

SD
k star

Theta slar
Nu star

APPChi2

95% Gamma Approximate UCL (Use when n >= 40)

950,6 Adjusted Gamma UCL (Use when n < 40)

DU2 is not a recommended method.

Nole: Suggestions regarding the selection
These recommendations are based upon

For

Lognomal Dlsttibtttion Test wfi Detected Values Only
ShaPirc Wlk Test Statistic

5% ShaPim VMlk CriticalValue
Data appear Lognomal at 5% Significance Level

UCL Statistica

0.818
0.67

0.909
4.717
't.9'18

Asuming Lognomal Distibuton
DL/2 Substitution Method

Mean
SD

95% H-Stat (Ot/2) UCL

Log ROS Method
Mean in Log Scle

SD in Log S€le
Mean in Original Scle

SD in Original S€le
95% t UCL

95% Perentile BootstEP UCL
95% BCA BootstraP UCL

950/6 H-UCL

Data Dkttibution TBt with Detected Values Only

Data app6r Gamma Distributed at 5% Significarce Level

Nonpanmetric statistica
Kaplsn-Meier (KM) Method

Mean
SD

SE of Mean
95% KM 0) UCL
95% KM (z) UCL

950/6 KM (.iackknife) UCL
95016 KM (bootstEP t) UCL

95% KM (BCA) UCL

950/6 KM (Petentile BootstEp) UCL

95% KM (Chebyshev) UCL

97.5% KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

2.
0.

-5.41

3.

N/A

2AU

user

0.000001
34.4

0.907
0.000001

4.718
o.0777

11.67

0.

'1.91

2.1

3
4.

-7

0.
4.

29.89
3.702

0.354
o.422
o.422
o.321

of a 95o/. UCL are Provided to helP the user to select the most aPPropriate 95% UCL'

the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)'

RBR Consuldng' [nc.

APPENDIX B-3-'I

STATISTICS FOR SURFACE SOIL. EASTERN AREA

clean Harbors Kansas, LLc- wichita, Kansas
o

o

o
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o
RBR Coasultia& Inc.

APPENDIX 8.3.1
STATISTICS FOR SURFACE SOIL - EASTERN AREA

Clean HartoF Kansas, LLC- Wichita, Kansas

o

o

units in mg/kg.

Number of Valid Datia
Number of Distinct Detected Data

Raw Statistics
Minimum Detec{ed
Maimum Detec.ted

Mean of Detected
SD of Detecled

Minimum Non-Deted
Maximum Non-Detect

Data have multiple DLs - Use of KM Method is recommended
all methods (exept KM, DU2, and ROS Methods),

< Largest ND are treated as NDs

Normal Disffbution Test with Detected Values Only
Shapirc Wtk Test Statistic

50/6 Shapirc Wtk CritietVatue
Data not Normal at 5% Signiticance Level

A6suming Nomal Distribution
DLl2 Substitution Method

Mean
SD

950/6 DL/2 (t) UCL

Maimum Likelih@d Estimate(MlE) Method

Gamma Distribution Test with Detected Values Only
k star (bias mrected)

Theta Star
nu star

A-D Test Statistic
5% A-O CriticalVatue

K-S Test Statistic
5% K-S CriticatVatue

Data not Gamma Distributed at g% Significance Level

Assuming Gamma Dlst ibution
Gamma ROS Statistics using EtEpolated Data

Minimum
Milimum

Mean
Median

SD
k star

Theta star
Nu star

AppChi2
950/6 Gamma Apprcximte UCL (Use when n >= 40)

950/6 Adjusted Gamma UCL (Use when n < 40)
DU2 is not a recommended method.

General Statiauca
61

10
Number of Detected Data

Number of Non-Detect Data
Per@nt Non-Detects

Log-transfomed Statbtica
Minimum Oeteded

Maximum Deteded
Mean of Detected

SO of Detected
Minimum Non-Deted
Maimum Non-Deted

Number treated as Non-Detecl
Number treated as Deteded

Single DL Non-Deted perentage

Lognomal Distribution Test with Detected Valus Only
Shapiro VMtk Test Statistic

50,6 Shapiro Witk CritietVatue
Data not Lognomal at S% Significance Level

Assuming Lognomal Distribdion
DL/2 Substitution Method

Mean
SD

950/6 H-Stat (DL/2) UCL

Log ROS Method
Mean in Log Scle

SD in Log Scate
Mean in Original S€le

SD in Originat Sete
950/6 t UCL

950/6 perentile BootstEp UCL
95% BCA BootstEp UCL

95% H-UCL

Data Distribution Test with Detsted Velues Only
Data do not follow a Discemable Dlstribrnion {O.O!)

Nonparametric Statistica
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
95% KM O UCL
95% KM (z) UCL

950/6 KM (tackknife) UCL
95% KM (bootstrap t) UCL

950/6 KM (BCA) UCL
95% KM (Perentite BootstEp) UCL

95% KM (Chebyshev) UCL
97.5% KM (Chebyshev) UCL

99oi6 KM (Chebyshev) UCL

51

0.0025
51.3

12.33
20.46

0.0018
0.008

-5.991

0.781

0.1

UCL Statlstics

0.655
o.u2

2.O23
9.162
3.983

N/A

981

0.184
67.15
3.672

1.333
0.865
0.865
0.296

0.000001
5.t.3

2.O21
0.000001

9.162
0.0751

26.9

3.98'l
5.
4.

4.

9.

5.4U
5.541

Note: Suggestions regarding the selectaon of 9st/o UCL are provided help the select the most appropriate 950/6 UCL.user
These recommendations are based upon the results of thc simulaiion summarized Singh, Maichle, and (2006).studies in Lee

Appx B-3-1 Eastem Area - Surf Soit Stats Page 2 of '10
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unlts in mgftg.

Numb€r of Valid Data

Number of Distinct Detecled Data

Raw Slaffstics
Minimum Deteded
Maximum Detecled

Mean of Detecled
SD of Deteded

Minimum Non-Detect
Maimum Non-Deted

Dala have multiple DLs - Use o{ KM Method is recommended

all methods (ex@pt KM, DU2, and ROS Methods)'
< Largest ND are treated as NDs

Nomal Distdbution Test with Detected Valus Only
ShaParo Wlk Test Statislic

5% Shapirc Vvilk Criti€lValue
Data appear Normal at 5% Significance Level

Assuming Nomal DisEibution
DLJ2 Substitution Method

Mean
SD

9s% DL/2 (t) UCL

Maimum Likelihood Estimate(MlE) Method

MLE yields a negative mean

camma Distribution Test with Detected Values Only
k star (bias coreded)

Theta Star
nu star

A-D Test Statistic
5% A-D Criticl Vdw

K-S Test Statistic
5% K-S Criti€lValue

Data appear Gamma Distribrrted at 5% Significance Levol

Assuming Gamma Distibution
Gamma ROS Statisti6 using ExtEpolated Data

Minimum
Maimum

Mean
Median

SD
k star

Theta star
Nu star

APPChi2

95% Gamma Appmximate UCL (Us when n >= 40)

950/6 Adjusted Gamma UCL (Us when n < 40)

DU2 is not a r€commended method,

Waming: There are only 5 Detected Values in this data

Note: lt shou|d be noted that eYen though bootstrap may be per'omed on this data set

the resuhing calculations may not be reliable enough to draw Gonclusions

ltisreommendedtohavel0-l5ormoredistinctobseryationsfo]accurateandmeaningfulresult3.

Number of Deteded Data

Number of NorDetect Data
Per@nt Non-Oetecls

Log-transfomed Statbff cs
Minimum Deteded
Maimum Deteded

Mean of Detected
SD of Detected

Minimum Non-Detecl
Maximum Non-Oeted

Number treated as Non-Detecl
Number feated as Deteded

Single DL Non-Detecl Perentage

Lognomal Distdbution Test with Detected Values Only
- ShaPiro Wlk Test Statistic

5016 Shapirc Vvilk Cnti€lValue
Data appear Lognomal at 5% Significance Level

Assuming Lognomal Disttibution
DL,/2 Substitution Method

Mean
SD

9506 H-Stat(DLI2) UCL

Log ROS Method
Mean in Log S€le

SD in Log Sele
Mean in Original Scle

SD in Original S€le
95% t UCL

95'/6 Percentile B@tstEP UCL
950,6 BCA Bmtsttap UCL

95% H-UCL

Data Dlstribution Test with Det*ted Values Only

Data appear Nomal at 5% Signiffcance Level

Nonparametric Statistl6
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
950/6 KM (t) UCL
9s% KM (z) UCL

95% KM (,ackknife) UCL

95% KM (bootstrap t) ucL
95% KM (BCA) UCL

95% KM (Percentile B@tstEP) UCL

95% KM (Chebyshev) UCL

97.5% KM (Chebyshev) UCL

9906 KM (Chebyshev) UCL

the appropriatc 95% ucL.select most

Genenl Statistica
61

5

0.0184

0.706
0.823

0.0018
0.008

-1

91

UCL Statistica

0.878
o.762

0.060 1

0.288
o.122

0

0.376
1.878
3.759

o.229
0.7m
0.706

0.37

0.000001
2

0.0579
0.000001

0.289
0.0903

N/A

11

0.1

o.251

0.

n

0.139
o.142

Not€: Suggestions regarding the selection of a 95% UCL are

These recommendations upon the Bults ofare based the simulation studies summarized Singh, Maichle, and Le (2006).
provided to thehelp user

a

RBR Consulting, [nc.

APPENDIX B-3.1

STATISTICS FOR SURFACE SOIL. EASTERN AREA

Clean Harbo6 Kansas, LLC- Unchita' Kansas
o

o

o
Appx B-3-1 Eastem Area - Surf Soil Stats Page 3 of 10
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o
RBR Consulting, Inc.

APPENDIX B-3-1
STATISTICS FOR SURFACE SOIL - EASTERN AREA

Clean Harbo6 Kansas, LLC- Wichita, Kansas

o

o

units in mgikg.

Number of Valid Data
Number of Distinc{ Detected Data

Genenl Statistics
61
43

Number of Detected Data
Number of Non-Deted Data

Perent Non-Detects

Raw Statistica
Minimum Deleded
Maimum Deteded

Mean of Detecled
SD of Deteded

Minimum Non-Deted
Maimum Non-Deted

Data have multiple DLs - Use of KM Method is re$mmended

0.00082
8.62

0.255
1.247

0.0035
o.28

Log-tmnsfomed Statistics
Minimum Detected

Maimum Detec{ed
Mean of Detected

SD of Detected
Minimum Non-Detecl

Maximum Non-Deled

-7.

-1

all methods (except KM. DU2, and ROS Methods),
Number treated as Non-Detect

Number treated as Deteded
Single DL Non-Deted Perentage

< Largest ND are treated as NDs

UCL Statistica
Nomal Distribution Test with Detec{ed Values Only

Shapiro Witk Test Statistic
5% Shapirc VMtk Criti€tValue

Data not Nomal at 5% Significance Level

0.206
0.945

Lognomal Distribution Test with Detected Values Only
Shapiro \Mtk Test Statistic

5oi6 Shapiro VMtk Critical Vatue
Data not Lognomal at 50/6 Significance Leve,

Assuming Lognomal Distributaon
DL/2 Substitution Method

Mean
SD

95on H-Stat (DU2) UCL

Assuming Nomal Distrlbution
DLt2 Substitution Method

Mean
SD

9s% DU2 (l) UCL

Maimum Likelih@d Estimate(MLE) Method
MLE yields a negatiye mean

0.191
1.107
o.42A

1.

N/A Log ROS Method
Mean in Log S€le

SD in Log Sc€te
Mean in Originat S€le

SO in Originat Sc€te
950/6 t UCL

9506 Perentile Bootstrap UCL
950/5 BCA BootstEp UCL

95% H_UCL

't.891

0.

1.1

0.11

Gamma Distibution Test with Detected Valu6 Only
k star (bias oreded)

Theta Star
nu star

0.265
0.96'l
23.86

Data Distribution Tst wath Detected Values Only
Data do not follow a Discemable Dist.ibution (O.OS)

A-O Test Slatistic
50/6 A_D Criti€l Vatue

K-S Test Statistic
5016 K-S Critical Value

Data not Gamma Distributed at 5% Significance Levet

7.4A7
0.876
0.876
o.144

Nonparametric Statisfi cs
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
95% KM (t) UCL
95% KM (z) UCL

95% KM (iackknife) ucL
950/6 KM (bootstrap t) UCL

95% KM (BCA) UCL
95% KM (Perentite BootstEp) UCL

950/6 KM (Chebyshev) ucl
97.5% KM (Chebyshev) UCL

990/6 KM (Chebyshev) UCL

0.

0.

Assuming Gamma Distribution
Gamma ROS StatisliG using Extrapolated Data

Minimum
Maximum

Mean
Median

SD
k star

Theta star
Nu star

AppChi2
95016 Gamma Approximate UCL (Use when n >= 40)

95% Adiusted Gamma UCL (Use when n < 40)
OUz is not a recommended method.

0.000001
8.62

0.188
0.009
1.108
0.,159
1.179

0.501

0.356

Note: Suggestions regarding the selection of a s50/. UCL are provided help the user to select the most appropriate 9506These recommendations based the
UCL.

are upon results of the simulation studies ssmmarized tn Singh, Maichle, and Lee (2006).
the consult
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Risk Based Remedie

RBR Consultitrg' Itrc.

APPENDIX B3.I
STATISTICS FOR SURFACE SOIL. EASTERN AREA

Clean Harbo6 Kansas, LLc-wichita, Kansas
o

o

o

units in mgJxg.

Number of Valid Data
Number of Distind Detec{ed Data

Genenl S-tatistics
61

9
Number of Deteded Datia

Number of Non-Detecl Data
Per@nt Non-Oetecls

Log-transfomed Statlsti6
Minimum Deteded
Maimum Deteded

Mean of Detected
SD of Deteded

Minimum Non-Detecl
Maximum Non-Deted

Number treated as Non-Detecl
Number treated as Deteded

Single OL Non-Oeted Psentage

Assuming Lognomal DisHbution
DL/2 Substitulion Method

Mean
SD

95% H-Stat (OU2) UCL

Log ROS Method
Mean in Log S€le

SD in Log Scale
Mean in Original Sele

SD in Original S€le
95% t UCL

950,6 Perentile B@tsiEP UCL
95% BCA BootstEP UCL

95% H-UCL

Data Dislribution Test with Detcted Valu6 Only
Data do not follow a Oiscemable Dis6bution (0.05)

Nonpanmetric Statistics
KaPlan-Meier (KM) Method

Mean
SD

SE of Mean
950/6 KM (t) UCL
95% KM (z) UCL

95% KM (iackknife) UCL
95% KM (bootstEp t) UCL

95% KM (BCA) UCL

95% KM (Perentile BootstEP) UCL
95% KM (Chebyshev) UCL

97.5% KM (Chebyshev) UCL
99% KM (Chebyshev) UCL

Raw Slatistics
Minimum Deteded
Maimum Detected

Msan of Oetected
SD of Deteded

Minimum Non-Deted
Milimum Non-Detsd

Oata have multiple DLs - Use of KM Method is reommended

all methods (excepl KM, DU2, and ROS Methods),
< Largesl ND are treated as NDs

Nomal Distribution Test with Detec{ed Values Only
ShaPiro Wlk Test Statistic

5% ShaPiro Wilk Criticl Value

Data not Nomal at 5% Significance Level

Assuming Nomal Dbtrlbution
DLl2 Substitution Method

Mean
SD

9506 DU2 (t) UCL

Milimum Likelih@d Eslimate(MLE) Method

MLE yields a negative mean

Gamma Distribution Test with Detected Valu6 Only
k star (bias @reded)

Theta Star
nu star

A-O Test Statistic
5% A-D Criti€l Value

K-S Test Statistic
5'/6 K-S Critiel Value

Data not Gamma Distributed at 5016 Significance Level

Assuming Gamma Distibution
Gamma ROS Statisti6 using Extrapolated Oata

Minimum
Maimum

Mean
Median

SD
k star

Theta star
Nu star

APPChi2

95% Gamma Approximate UCL (Use when n >= 40)

950/6 Adjusted Gamma UCL (Use when n < 40)

Note: DU2 is not a recommended method,

Lognomal Distibution T€t with Detected Values Only
Shapirc Wilk Test Statislic

5% ShaPirc Vvilk CritielValue
Data not Lognomal at 5% Signifcance Level

0.0087
228.8
45.13
79.83

0.0037
0.016

51

4

-1

4.892E+1.1

4.

UCL Statisffcs

0,656
o.u2

7.402
35.21
14.93

0.

o.41

7

15.

27

N/A

3.O71

2't.2

-1
7
7

0.176
255.9
3.526

1.336
0.869
0.869
0.296

0.000001
224.4
7.398

0.000001
35.21

0.0703
105.3

Note: Suggestions regarding the setection of 8 95% UCL are provided to help the userto select the most aPpropriate 950/6 UCL'

These recommendations are based upon the results ol the simulation studies summarized in Singh, Maichle, and Lee (2006)'

a
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o
Risk Based Remedies

RBR Consulring, I!c.

APPENDIX B€.1
STATISTICS FOR SURFACE SOIL. EASTERN AREA

Clean Harbors Kansas, LLC- Wichita, Kansas

o

o

unlts in mgftg.

Number of Valid Data
Number of Distind Detected Data

Geneml Statistica
6'l
21

Number of Detected Data
Number of Non-Deted Data

Per@nt Non-Detecls

Raw Statistics Log-transfomed Statbtics
Minimum Deteded
Mdimum Delecled

Mean of Detected
SD of Deteded

Minimum Non-Detect
Maimum Non-Deted

Minimum Deteded
Maimum Detecled

Mean of Deteded
SD of Detecled

Minimum Non-Detecl
Maximum Non-Deted

0.00095
't.u

0.0746
0.29

o.oo27
0.28

-5 91

Oata have multiple DLs - Use of KM Method is reommended Number t eated as Non-Detecl
Number treated as Detecred

Single DL Non-Deted perentage

all methods (ex@pt KM, DL/2, and ROS Methods),
< Largest ND are treated as NDs

UCL Statastics
Nomal Distributlon Test with Detected Values Only

Shapiro Witk Test Statistic
5% Shapirc Wtk CntmtVatue

Data not Nomal at 5% Signmcance Level

0.26
0.908

Lognom.l Distdbution T6t wlth Detected Values Only
Shapirc Vvitk Test Statistic

sof Shapiro Wtk Critic€t Vatue
Data not Lognormal at 5./6 Significance Level

Assuming Nomal Dbtribuion
OL/2 Substitution Method

Mean
SO

95% DU2 (r) UCL

o.0297
o.172

0.0664

Assuming Lognomtal Distribution
DL_/2 Substitution Method

Mean
SD

e5% H-Stat (DU2) UCL
1.1

0.01

Maimum Likelih@d Estimate(MlE) Method
MLE method failed to converge properly

N/A Log ROS Method
Mean in Log Sc€le

SD in Log S€te
Mean in Original S€le

SD in Original S€te
95% t UCL

95% Percentile BootstEp UCL
95% BCA B@tstEp UCL

95% H-UCL

o.171

Gamma Distrlbution Test with Detected Valu6 Only
k star (bias corected)

Theta Star
nu star

0.289
0.258
12.15

Data Dbtributlon T6t with Deteted Valuea Onty
Data do not follow a Oiscemabte Distribution (O.OS)

A-D Test Statistic
5% A-D Criticat Vatue

K-S Test Stalistic
50,6 K-S Critiet Vatue

Data not Gamma Distributed at 5% Significance Level

3.563
0.846
0.846
0.205

Nonparametulc Statistics
Kaplan-Meier (KM) Method

Mean
SD

SE of Mean
950/6 KM (t) UCL

950/6 KM (z) UCL
95% KM (,ackknife) ucl

950/6 KM (bootstrap t) UCL
95% KM (BCA) UCL

950/6 KM (Parentite B@tstrap) UCL
95% KM (Chebyshev) UCL

97.50/6 KM (Chebyshev) UCL
99% KM (Chebyshev) UCL

0.

Assuming Gamma Distribution
Gamma ROS Statistic using ExtEpolated Data

Minimum
Maimum

Mean
Median

SD
k star

Thela star
Nu star

Appchi2
95% Gamma Apprcximale UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)
DU2 is not a recommended method-

0.000001
1.U

0.0261
0.00000.1

o.171
o.12

o.217

0.071 1

0.1
ot

0.0544
0.0554

Note: Suggestions regarding th€ selection of a 950/o UCL are provided to help the user select the most appropriate 95% UCL,
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For user
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